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ABSTRACT  

 

Systematic study on psyllids (Hemiptera: Sternorrhyncha: Psylloidea) in 

Korea with discussion on their phylogenetic relationships 

 

Geonho Cho 

 

Program in Entomology, Department of Agricultural Biotechnology, Seoul National 

University 

 

The goal of researching the Korean Psylloidea is to achieve a total overview of the species that 

have been described or undescribed in the target group. The systematics of Korean Psylloidea 

relies on three main pillars which are i) an extensive recently collected material and specimens 

preserved in collections for biodiversity, ii) an efficient and fast computational analytic methods 

for accurate species identification and iii) an application of up to date molecular phylogenetic 

approaches to providing new insights for both evolutionary and applied research. 

This thesis is devoted to the advances in Korean Psylloidea to address all the aspects 

related to systematics with the main goals of i) the taxonomic review of superfamily Psylloidea 

in the Korean Peninsula, ii) the correction of taxonomic confusions caused by phenetic plasticity 

or misidentification and confirmation of seasonal forms through DNA barcoding and iii) the 

molecular phylogeny of Psylloidea to elucidate the higher-level phylogenetic relationships 

among the families and subfamilies of the superfamily Psylloidea and to discuss our molecular 
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phylogeny in the context of the most recent morphology classification hypothesis in 2012 and 

phylogenomic analyses in 2018.  

Through the detailed and comprehensive study, a total of 112 species in 7 families and 29 

genera of Psylloidea are recognized from Korean Peninsula. During the taxonomic study, 1 new 

genus, 6 new species, newly recorded 1 family and 3 subfamilies, 7 newly recorded genera, 30 

newly recorded species, 8 corrections of misidentification, synonymised 1 genus and 22 species, 

and 3 species stat. rev. were investigated. Keys to families, genera, and species, diagnosis, 

descriptions, host plants, distributions, illustrations and biological notes are provided for all 

known available species. 

The DNA barcoding of pear psyllids using four mitochondrial gene fragments (COI 658 

bp, COI 403 bp, COI-tRNAleu-COII and 16S rDNA) confirms the previously suggested 

synonymies based on morphology of the seasonal forms of Cacopsylla jukyungi (= C. 

cinereosignata, winter form) and C. maculatili (= C. qiuzili, summer form). The previous 

misidentifications (C. chinensis from Japan and Korea = misidentification of C. jukyungi; C. 

pyricola and C. pyrisuga from East Asia = misidentification of C. jukyungi and C. burckhardti, 

respectively; C. pyricola from Iran = misidentification of C. bidens, C. pyri, Cacopsylla sp.) are 

also corrected and confirmed. There is no evidence for the presence of European pear psyllids in 

East Asia. The identification efficiency was notably high and considerable barcoding gaps are 

observed in all markers with criteria. There is no clear phylogenetic pattern between the analyses 

but none of the previously used subgenera of Cacopsylla were monophyletic. Their synonymy is, 

therefore, supported. 

Jumping plant-lice (Hemiptera: Psylloidea) are known for a few deleterious pest species 

worldwide, yet the phylogeny of the group has been poorly understood until very recently. Here, 

we reconstructed the higher-level phylogeny for the superfamily Psylloidea based on multi-locus 

DNA sequences, three mitochondrial (COI-tRNAleu-COII, 12S, 16S) and five nuclear (18S, 28S 
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D2, 28S D3, 28S D6–7a, 28S D9–10) gene fragments, using maximum likelihood and Bayesian 

inference phylogenetic frameworks. Our results are largely congruent with the recent 

phylogenomic study and mostly support the prior classification of Psylloidea based mainly on 

morphology, even though there was some discordance in relationships within some groups. We 

present specific discussions for each group of interest recovered in our phylogenetic analysis. 

 

Keywords: Psylloidea, jumping plant-lice, Korea, taxonomy, DNA barcode, morphology, 

phylogenetics, evolution 

 

Student number: 2013-21187 
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PART I. Taxonomic review of the superfamily Psylloidea (Hemiptera: 

Sternorrhyncha) in the Korean Peninsula 

 

1. Abstract 

 

The superfamily Psylloidea is revised from the Korean Peninsula. Prior to this study 81 species 

in 20 genera were reported. A total of 112 species were detected in the Korean Peninsula. One 

new genus was described: Moriphila Burckhardt & Cho, 2018. The following six new species 

were described: Cacopsylla baccatae Cho & Burckhardt, 2017, Calophya phellodendricola Cho, 

sp. nov., Craspedolepta yongjungi Cho & Burckhardt, 2017, Cyamophila floribundae Cho & 

Burckhardt, 2017, Moriphila furva Burckhardt & Cho, 2018, Rhodochlanis suaedicola Cho, 

Burckhardt & Lee, 2015. Twenty-two new synonyms were proposed: Calophya rhopenjabensis 

Li, 2011 = Calophya elaeocarpae Li, 2011, syn. nov., Calophya verticornis Kwon, 1983 = 

Calophya melanocephala Li, 2011, syn. nov., Cacopsylla abdominalis (Meyer-Dür, 1871) = 

Cacopsylla seonhyeongae (Kwon, 1983), Cacopsylla albopontis (Kuwayama, 1908) = 

Cacopsylla danpunga (Park & Lee, 1982), Psylla moni Konovalova & Loginova, 1985, 

Cacopsylla elaeagni (Kuwayama, 1908) = Cacopsylla hanlabori (Kwon, 1983), syn. nov., 

Cacopsylla bibari (Kwon, 1983) = Cacopsylla querpalticola (Kwon, 1983), Cacopsylla jukyungi 

(Kwon, 1983) = Cacopsylla cinereosignata Luo, Li, Ma & Cai, 2012, Cacopsylla maculatili Li, 

2011 = Cacopsylla qiuzili Li, 2011, Cacopsylla lineaticeps (Kwon, 1983) = Cacopsylla ginnali 

(Konovalova & Loginova, 1985), Cacopsylla moiwasana (Kuwayama, 1908) = Cacopsylla 

jezoensis (Miyatake, 1963), Cacopsylla midoriae (Miyatake, 1963), Cacopsylla nopeunsanicola 

(Kwon, 1983) = Cacopsylla swidae Inoue, 2004, Cacopsylla peninsularis (Kwon, 1983) = 

Cacopsylla sorbicoccinea Inoue, 2004, Cacopsylla pseudosieboldiani (Konovalova & Loginova, 
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1985) = Cacopsylla koreana (Park, 1996), Cacopsylla sieboldiana Li, 2011, Cacopsylla pulchra 

(Zetterstedt, 1840) = Cacopsylla kwonnabiae (Kwon, 1983), Cacopsylla sangjaei (Kwon, 1983) 

= Cacopsylla idiocrataegi Li, 1992, Cacopsylla satsumensis (Kuwayama, 1908) = Cacopsylla 

truncaticephala (Kwon, 1983), Carsidara limbata (Enderlein, 1926) = Carsidara shikokuensis 

(Miyatake, 1981), Eotrioza Konovalova, 1987 = Trachotrioza Li, 2011, Eotrioza ussuriensis 

Konovalova, 1987 = Trachotrioza beijingensis Li, 2011, Trioza rhamnisuga Li, 1994 = Trioza 

naria Kwon, Suh, An & Huh, 1996, syn. nov. Previously misidentified eight species were 

removed from the Korean fauna: Aphalara polygoni sensu Park & Lee, 1982c; Kwon, 1983, nec 

Foerster, 1848, Carsidara marginalis sensu Kwon & Huh, 1998, nec Walker, 1869, Cacopsylla 

pyricola sensu Kwon, 1983, nec Foerster, 1848, Cacopsylla pyrisuga sensu Kwon, 1983, nec 

Foerster, 1848, Cacopsylla abieti sensu Kwon, 1983, nec Kuwayama, 1908, Psylla alni sensu 

Kwon, 1983, nec Linnaeus, 1758, Trioza brevifrons sensu Kwon & Lee, 1981, nec Kuwayama, 

1910, Trioza ukogi sensu Kwon, 1983, nec Shinji, 1940. Thirteen species were combined: 

Craspedolepta japonica (Klimaszewski, 1989) and Craspedolepta kwonii (Klimaszewski, 1977) 

from Xanioptera, Colophorina robinae (Shinji, 1938) from Euphalerus, Cacopsylla albopontis 

(Kuwayama, 1908), Cacopsylla araliae (Konovalova, 1981), and Cacopsylla sibirica (Loginova, 

1966), comb. nov. from Psylla, Spanioneura longicauda (Konovalova, 1986), comb. nov. from 

Psylla, Eotrioza apicinigra (Li, 2011) from Trachotrioza, Trioza chilgia Park & Lee, 1980, 

Trioza cinnamomi (Boselli, 1930), Trioza machilicola Miyatake, 1968, Trioza stackelbergi 

Loginova, 1967 from Metatriozidus, Trioza rhamnisuga Li, 1994, comb. rev. from Triozopsis. 

One family, three subfamilies, and seven genera are new to Korean Peninsula: Homotomidae 

Heslop-Harrison, 1958, Homotominae Heslop-Harrison, 1958, Macrohomotominae White & 

Hodkinson, 1985, Togepsyllinae Becker-Migdisova, 1973, Colophorina Capener, 1973, Eotrioza 

Konovalova, 1987, Epiacizzia Li, 2002, Homotoma Guérin-Méneville, 1844, Rhodochlanis 

Loginova, 1964, Spanioneura Foerster, 1848, Togepsylla Kuwayama, 1931. Thirty species are 
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new to Korean Peninsula: Aphalara avicularis Ossiannilsson, 1981, Aphalara freji Burckhardt & 

Lauterer, 1997, Bactericera gobica (Loginova, 1972), Cacopsylla araliae (Konovalova, 1981), 

Cacopsylla burckhardti Luo, Li, Ma & Cai, 2012, Cacopsylla maculatili Li, 2011, Cacopsylla 

moiwasana (Kuwayama, 1908), Cacopsylla pseudosieboldiani (Konovalova & Loginova, 1985), 

Cacopsylla pulchra (Zetterstedt, 1840), Cacopsylla saligna (Loginova, 1966), Cacopsylla 

satsumensis (Kuwayama, 1908), Cacopsylla sibirica (Loginova, 1966), Cacopsylla viburnicola 

(Li & Yang, 1992), Cacopsylla visci (Curtis, 1835), Cacopsylla zinovjevi (Loginova, 1965), 

Calophya nigridorsalis Kuwayama, 1908, Calophya rhopenjabensis Li, 2011, Carsidara limbata 

(Enderlein, 1926), Colophorina flavivittata (Li, 1992), Craspedolepta formosa Loginova, 1962, 

Eotrioza ussuriensis Konovalova, 1987, Epiacizzia kuwayamai (Crawford, 1911), Homotoma 

unifasciata Yu, 1956, Livia khaziensis Heslop-Harrison, 1949, Psylla alniformosanaesuga 

(Lauterer, Yang & Fang, 1988), Spanioneura longicauda (Konovalova, 1986), Togepsylla 

matsumurana Kuwayama, 1949, Trioza quercicola Shinji, 1944, Trioza rhamnisuga Li, 1994, 

Trioza stackelbergi Loginova, 1967.  

Three species were removed from synonymy: Cacopsylla albopontis (Kuwayama, 1908), 

Cacopsylla jukyungi (Kwon, 1983), Trioza chilgia Park & Lee, 1980. Keys to families, genera 

and species, diagnosis, descriptions and illustration for all possible species are provided for the 

Korean Psylloidea fauna. 

 

2. Introduction 

 

Into the mid of eighteenth century, the descriptions of Chermes, remained so-called a 

suppressed name of Psylla, was emblazoned with the new binomial scientific names along with 

close relative aphids and adelgids by the famous Linnaeus in 1758. This is monumental, albeit 
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debatable in the past because its incipiency represents a permanent nomenclatural action, thereby 

remaining in use into the present as the eternal name bearer of some taxa, in other words, the 

name has been irreversibly stuck to these type of insect. Despite only some European 

taxonomists had taken on the publication of selected groups until the nineteenth century, psyllids 

were a far cry from an attention of scientist worldwide. The majority of new zoological 

discoveries of psyllids are utterly found in recent several decades, at which point researchers are 

able to report or describe taxa on the diversity of several countries but it’s only a small fraction of 

the real number.  

Psyllids or jumping plant-lice (Hemiptera: Psylloidea) are very small phloem feeders like 

aphids, whiteflies, and scale insects (Hodkinson, 1974). Adults are always winged and resemble 

small cicadas generally ranging from 1−10 mm in body length (Burckhardt & Queiroz, 2012). 

Morphological synapomorphy of Psylloidea is 10-segmented antenna but in some rare cases that 

are fused or reduced. They are distributed in all biogeographical regions and around 4,000 

species are described worldwide (Li, 2011; Burckhardt & Ouvrard, 2012). They show their 

greatest diversity in the tropical and south temperate climate zones (Hollis, 2004). 

Just as a side note, based on paleontological evidence, Becker-Migdisova (1973) 

suggested that psyllids originated in Gondwana and diversified together with the angiosperms in 

the Cretaceous. Ouvrard et al. (2010) proposed that extant psyllids characterized by enlarged and 

fused metacoxae which are the synapomorphy of extant Psylloidea and much younger being 

present in the fossil record only since the Eocene. The oldest known representative of Psylloidea 

was excavated from an Eocene compression fossil in New World (Ouvrard et al., 2013). 

They are generally highly host specific on dicots, and related psyllids species often 

develop on related host taxa (Burckhardt, 2005a; Burckhardt et al., 2014; Ouvrard et al., 2015). 

Therefore, it comes as no surprise that the psyllids are an interesting group for studies on the 

coevolution or cospeciation of plant and herbivores (Burckhardt & Basset, 2000; Percy, 2011).  
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2.1. Biology of jumping plant-lice 

 

Psyllids are highly host specific insects, especially during the immature stages (Hollis, 

2004). Generally, one psyllid species feeds on only one host plant (monophagous) or feeds on 

only closely related host plants (oligophagous). Phylogenetically close psyllids taxa often 

develop on related plant taxa (Hollis, 2004). They are mainly associated with perennial dicots 

and the woody plant. In a few exceptions, they develop on monocots or conifers (Burckhardt, 

2005b; Hodkinson, 2009). Rarely pest species has a wide range of host that is an essential trait of 

fatal plant pests, such as Asian Citrus psyllid (Diaphorina citri Kuwayama, 1908) and potato 

psyllid (Bactericera cockerelli (Šulc, 1909)) in this instance.  

Most psyllids are free-living during their immature stages but some are sedentary gall 

inducers and others live under scales or lerps (Hodkinson, 1974). The nymphal morphology of 

psyllids well reflects their biology. The free-living immatures are usually elongate with long 

limbs, pit-gall formers are flattened and round, while closed-gall inducers have a wide, weekly 

sclerotised body and short legs (Hollis, 2004). There are five immature instars between egg and 

adult, especially fifth instar immature is informative for taxonomy.  

Compared to relatives like aphids and coccoids, psyllids life cycle is relatively simple and 

straightforward. Reproduction is normally bisexual but facultative parthenogenesis is also 

observed (e.g. Cacopsylla ledi (Flor, 1861), C. myrtilli (Wagner, 1947), C. rara (Tuthill, 1944), 

and some species of the genus Glycaspis) (Moore, 1970; Hokinson, 1978; Hodkinson, 1983; 

Hollis, 2004; Hodkinson & Bird, 2006; Hodkinson, 2009; Nokkala et al., 2017). Eggs are laid 

singly or in a cluster on host plants at or near the potential feeding sites. After five instars, they 

emerged in almost equal male to female numbers, copulate and disperse (Hodkinson, 1974). 

Females usually larger in body size and live longer than males (Hodkinson & White, 1979). 
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Psyllid mating behavior is a simple series of action. The aggressive male approaches the 

more passive female from the side, rotates his abdomen under the female abdomen and grasps 

her terminalia with his parameres before inserting his aedeagus (Hollis, 2004). Prior to structural 

copulation, stridulation and courtship may be performed. According to Liao & Yang (2015), the 

initial call is done by the male. Female usually stay stationary and respond passively. A series of 

chirps and trills are the main components of acoustic signals. A quick side note here. On the 

aforementioned stridulation and courtship, Liao & Yang (2015) concluded that some species 

were distinguishable from acoustic characteristics which undergo the strong pressure of sexual 

selection and play a key role in prereproductive isolation (Liao et al., 2016). It is, in turn, 

unquestionably important with regard to phylogeny. Males mate several times and females 

usually mate only once (Hollis, 2004). Copulation lasts for up to around 40 minutes (White, 1971; 

Pande, 1971; Mensah & Madden, 1993; Hollis, 2004) but a mating over four hours was also 

reported (Burts & Fischer, 1967). Female may mate within a few hours of emergence but males 

usually wait a few days before beginning to mate. According to Maryanska-Nadachowska (2002), 

psyllids have the primitive XX/XO sex determination system. Males are heterogametic and tend 

to emerge slightly earlier than females.  

Diapause can occur at any stage in the life cycle dependent on climatic conditions and 

host plant phenology (Hollis, 2004). Overwintering varies dependent upon a species or climatic 

condition. Some are overwintered as adults and others as immatures or eggs. It appears the 

majority of temperate psyllids are overwintered as adults. In polyvoltine species, phenotypic 

plasticity is presented rarely. Several species of psyllids are polyvoltine with overwintering 

adults which differs in colour and morphology from those of the summer generations 

(Burckhardt & Hodkinson, 1986; Yang et al., 2004). This seasonal dimorphism (e.g. summer and 

winter forms) not a common practice and had led to many taxonomic confusions (Cho et al., 
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2017b). Especially pear psyllids often exhibit strong seasonal dimorphism that controlled by the 

temperature and the photoperiod in its regulation (Soroker et al., 2013). 

Psyllids are commonly called as jumping plant-lice that derives from its characteristic 

jumping habit. The reason behind such a name is very reasonable for its nature. These tiny 

insects have the special structure (meracanthus) in their hind legs that allow them to jump or fly 

away quickly if disturbed. Jumping mechanisms and performance of psyllids were well 

documented and analysed by Burrows (2012). Jumping was propelled by rapid movements of the 

hind legs which slightly longer than the other legs and power was provided by large thoracic 

muscles that depressed the trochantera so that the two hind legs moved in parallel planes on 

either side of the body. These movements accelerated the body to take-off but imparted the head 

pointed downwards. In his result, take-off velocity reached 2.7 m s-1 and once airborne, the body 

spun rapidly at rates of up to 336 Hz. In many jumps, the wings did not open to provide 

stabilisation but some jumps led directly to sustained flight. Therefore, the psyllids are not a good 

flier and the ability to fly under their own power is very restricted. Long-range dispersal by wind 

is most apparent in the north temperate species which disperse in the fall to seek shelter plants on 

which to overwinter. Wind-assisted dispersal over short distances is common in many species 

(Hodkinson, 1974). Free-living immature species can be dispersed to the preferred feeding sites 

but the adult is the main dispersal stage. Psyllids are not active dispersers and strong flyers. They 

readily jump and fly when disturbed. In general, dispersal ability is less conspicuous in aphids 

but certain psyllids are able to disperse longer distances by the air current and seasonal wind 

(Hodkinson, 1974; Hollis, 2004). 

Psyllid eggs are generally subovoid and usually have a pedicel basally. The pedicel is 

inserted into plant subepidermal tissue at the oviposition site and it supplies water to the 

developing egg from the host tissue. In some species, the pedicel is reduced and eggs are 

embedded on plant tissue. Females begin to oviposit within hours in their preferred sites. The 
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oviposition sites considerably varying axillary buds, young leaf pedicels, in leaf axils of terminal 

shoots, and between unfurled leaflets and on flower buds in species with free-living larvae. In 

some Northern temperate species, they overwinter as eggs or immature stages. The eggs are laid 

on the dormant buds of their host plants and young immatures gather in the internal space of the 

winter buds that are mostly surrounded by scales. In Syringilla humerosa (Loginova, 1967), 

females embedded clusters of macadamia nut-like eggs on the surface of the Fraxinus host leaves; 

in Cacopsylla araliae (Konovalova, 1981), females laid eggs on interpetiolar space of the leaves 

of Aralia elata. Among lerp-forming species groups, eggs may be laid on upper or under the 

surface of the leaf, dependent upon a preference of species. In Celtisaspis japonica (Miyatake, 

1968) females preferred to oviposit on the under the surface of soft and young leaves. Induced 

lerps were placed in undersurface of leaves and conical projection in the upper surface. In Trioza 

machilicola (Miyatake, 1968), a pit gall-inducing species, eggs are inserted in the middle of 

unfurling young leaves.  

Incubation time is very variable between species and under differing climate regimes. 

Generally, tropical free-living species has a fast alteration of generations. The basic common 

sense in a development is a temperature dependent approach. In polyvoltine species, the 

incubation time of summer generation is shorter than winter generation (Hollis, 2004). After 

emerging through a dorsal split in the chorion, dorsoventrally flattened first instar larva crawls a 

short distance and begins probing the plant epidermis for a suitable feeding site (Hollis, 2004). 

Incompletely sclerotised psyllid immatures are vulnerable to desiccation. They have evolved 

various strategies to overcome (Hollis, 2004). Habitat choices such as inside space of unfurling 

leaflets or interpetiolar space may be helpful. In Colophorina robinae (Shinji, 1938), folded 

leaflet made by physical sucking is a protective habitat for immatures. Immatures of Carsidara 

limbata (Enderlein, 1926) completely covered with secreted flocculent waxes. Lerp forming 

species, Celtisaspis japonica (Miyatake, 1968) induce lerp that can act as a physical and 
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chemical barrier from outside threats such as predators, parasitoids, insolation and it helps to 

maintain the humidity (White, 1970). Lerps will be formed soon after the first instar immature of 

lerp-forming psyllid start feeding. Each subsequent instar increases the diameter and of the lerp 

by adding material under its outer edge (Hollis, 2004). Descriptions of lerp construction can be 

found in several scattered papers (Froggatt, 1923; Moore, 1961; White, 1972; Hollis, 2004; 

Takagi & Miyatake, 1993). The basic chemical composition of a lerp is starch and other glucose 

polymers with water and lipids and proteins (Basden, 1970; White, 1972; Gilby et al., 1976; 

Hollis, 2004).  

As psyllids feed on plant sap, they could not take the starch directly from the plant. White 

(1972) said that the enzymes necessary to polymerize glucose actually that are present in the 

psyllid alimentary canal. Furthermore, this would be a convenient way of eliminating excess 

sugars and reducing osmotic pressure in the gut.  

Gall is a good barrier for the psyllid immatures against predators and parasitoids. Around 

15% of described species are gall-inducers worldwide (Hodkinson, 1984). Normally gall-

formation is initiated when the first instar immature begin feeding. The most general form of gall 

is enclosed globular gall. Trioza stackelbergi Loginova, 1967 induces globular galls on leaf 

upper surface and young stems. Gall form varies and ranges from leaf-edge rolling, simple pit 

galls, deep pit galls to enclosed galls (Hollis, 2004). General information of psyllids and their 

galls in Taiwan was summarized by Yang et al. (2006). 

As sucking Hemipteran insects, both adults and immatures feed on the soluble contents 

like sap in vascular bundle. Especially phloem is the preferred feeding site. Their sucking mouth 

part is consist of paired maxillary and mandibular stylets that form a food channel to adapt for 

this mode of feeding. As the stylets move through the plant tissue a tubular feeding track or 

salivary sheath is secreted encasing the stylets within the tissue. The sheath remains after the 

stylets are withdrawn (Hollis, 2004). 
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Psyllids have a bacteriome that harbors intracellular prokaryotic endosymbionts in their 

body. These endosymbionts are vertically and maternally transmitted to progeny. Psyllids 

endosymbionts are gram-negative bacteria and the member of Gammaproteobacteria (Thao et al., 

2000, 2001). Commensal bacteria may provide the essential nutrients that are lacking in their 

normal diet (Hollis, 2004). Generally, obligate primary endosymbionts of psyllids codiversified 

and cospeciated with their plant hosts. For this reason, phylogenies of bacterial endosymbionts 

tend to concatenate with its host phylogenies (Fromont et al., 2016; Flores-Rentería et al., 2017; 

Hall et al., 2017). It also can be applied in the interpretation of the incomplete internal host 

phylogenetic relationships.   

Sometimes psyllids can be a vector of the plant disease of cultivated crops. Psyllid pests 

are best known for economically important pests such as Diaphorina citri Kuwayama, 1908 and 

Bactericera cockerelli (Šulc, 1909) (Cho et al., 2017a). Their vectored Phytoplasma bacteria 

cause Citrus Greening or Huanglongbing (HLB) and Potato Zebra chip diseases, respectively. 

Pear psyllid, Cacopsylla pyricola (Foerster, 1848), transmit the phloem-restricted Candidatus 

Phytoplasma pyri that causes pear decline. Plum psyllid, Cacopsylla pruni (Scopoli, 1763), also 

transmit Candidatus Phytoplasma prunorum that causes European stone fruit yellows disease 

(Khalifa et al., 2007; Steffek et al., 2012; Peccoud et al., 2013).  

Data of psyllids natural enemies are limited and only available when it causes serious 

problems on economically important cultivated plants (e.g. Diaphorina citri, Bactericera 

cockerelli, and other Rosaceae fruit feeding Cacopsylla spp.) (Jerinić-Prodanović & Protić, 2013). 

Psyllids may be a easy prey for the predators due to their sedentary and colonial behavior. The 

most frequently listed predators are invertebrates such as mirid, anthocorid, lygaeid, nabid bugs, 

earwigs, lacewing larvae, coccinellid beetle larvae and adults, ants, syrphid fly larvae, mites, 

spiders and harvestmen (Hodkinson, 1974; Mensah & Madden, 1993; Young, 2003; Hollis, 

2004). Especially true bugs from families Anthocoridae and Miridae were commonly observed as 
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psyllid predators on cultivated plants (Jerinić-Prodanović & Protić, 2013). Yasunaga et al. (2015) 

described Chimairacoris lakshmiae Yasunaga, Schuh, & Cassis, 2015 (Miridae), inhabiting 

psyllid leaf margin roll gall on Indian Banyan, Ficus benghalensis L. (Moraceae). The gall is 

produced by the psyllid that is confirmed as prey of the mirid. The main vertebrate predators are 

birds (Moore, 1961; Clark, 1964; Young, 2003; Hollis, 2004). Eurasian tree sparrow, Passer 

montanus (Linnaeus, 1758) (Passeridae) and Eurasian magpie, Pica pica (Linnaeus, 1758) 

(Corvidae) are common avian predators. Eating a lot of immatures and adults of Acizzia 

jamatonica (Kuwayama, 1908) by the birds were observed occasionally. All these predators feed 

mainly on immatures but spider tend to take adults and birds take both immatures and adults. 

Trapped psyllid adults were frequently observed in the spider web on their or near the host plants 

(e.g. Cacopsylla hederae (Miyatake, 1964), C. coccinea (Kuwayama, 1908), etc.). Reports of egg 

predation are few. Tachikawa (1955) described a new Encyrtid Psyllaephagus syntomozae 

(Tachikawa, 1955) which parasitic on Syntomoza magna. Miyatake (1968a) reported parasitism 

of Prionomitus sp. (Encyrtidae) in immatures of Trioza machilicola. Trjapitzin & Paik (1996) 

reported P. tiliaris (Dalman, 1820), the parasite of C. mali, from the North Korean material. 

Encyrtidae and Eulophidae are probably the major endoparasites of psyllids. Jensen (1957b) 

summarized a bit of parasite of the psyllids but more work is required to find and confirm its 

trophic relationships.  

Psyllids are distributed worldwide from the Arctic circle to the Subantarctic Islands. They 

show their greatest diversity in tropics and south temperate zone. All psyllids feed on plant sap 

and narrowly host specific. Most of them are associated with perennial dicotyledonous 

angiosperms whereas some do not. Small Holarctic genera Rhodochlanis (Aphalaridae) develop 

on Suaeda (Amaranthaceae) and Livia (Liviidae) develop on Carex (Cyperaceae) and Juncus 

(Juncaceae). In very rare cases, conifer feeders are reported as well. Ehrendorferiana Burckhardt, 

2005 (Psyllidae) is a Neotropical genus that is associated with Austrocedrus and Fitzroya 
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(Cupressaceae). Psyllid host plant is defined as a species on which the psyllid can complete its 

development. Adult psyllids can feed other plants but, they return to their true host plant to 

copulate and oviposit. Singly finding adults on a plant is not an indication of host plant 

association. Finding adults together with immatures is a strong indication of a true host plant 

association. Also, repeated collecting of a psyllid species from the same host in different 

localities is a good indication of host association (Hollis, 2004). Host plant concept is well 

defined by Burckhardt et al. (2014). There are exceptions but generally, most psyllids develop on 

a single host species (monophagy) or group of related species within a host genus (oligophagy), 

very few occur on more than one host genus and none on more than one host family (Hollis, 

2004). 

 

2.2. Systematics 

 

The various hypotheses of psyllid phylogeny have been proposed and fundamentally 

changed. The system of the Psylloidea was discussed mainly on the adult morphology. The first 

formal classification was made by Löw (1879). He regarded psyllids as a family and included 

four subfamilies, i.e. Aphalarinae, Liviinae, Psyllinae, and Triozinae. It was derived on the basis 

of adult forewing venation and head characters of European taxa. He used only Palaearctic fauna 

and only using adult morphological characters, e.g. head, forewings, hind legs. There was no 

distinction between primitive and derived characters. Crawford (1914) expanded Löw’s system. 

He recognized 6 subfamilies, viz. Carsidarinae, Ceriacreminae [sic], Liviinae, Pauropsyllinae, 

Psyllinae and Triozinae mainly from North American fauna but the world faunas was taken into 

consideration for establishing his system. Later the subfamilies were raised to family level 

(Edwards, 1896; Vondráček, 1957). Vondráček’s (1957) system (Fig. 1 A) was hardly 
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informative and there were weak points, e.g. system based only on the Palaearctic fauna, not 

character based method, a posteriori adding of exotic taxa. Becker-Migdisova (1973) drew true 

phylogram (Fig. 1 B). The phylogram based on Palaearctic fauna but exotic taxa were added, 

both adult and immature morphology were used, and eco-ethological characters were also used 

such as life traits, host-plants. 

 

FIGURE 1. Previous classification of Psylloidea. (A) Vondráček (1957); (B) Becker-Migdisova 

(1973). 

 

The first and the last phenetic and cladistic analyses of both adult and immature morphological 

characters of the World fauna were conducted by White & Hodkinson (1985) who also described 

in detail the history of psyllid classification and phylogenetic research (Burckhardt & Ouvrard, 

2012). Though their applied approaches, the result suffered from methodological shortcomings. 

White & Hodkinson (1985) recognized eight families, i.e. Aphalaridae, Calophyidae, 

Carsidaridae, Homotomidae, Phacopteronidae, Psyllidae, Spondyliaspididae and Triozidae (Fig. 

2 A). Among them, the Calophyidae, Carsidaridae, Homotomidae, Phacopteronidae, and 
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Triozidae are regarded as the monophyletic group but not the Aphalaridae, Psyllidae and 

Spondyliaspididae which were synonymised by Burckhardt (1987) forming the species-rich 

Psyllidae. Later Burckhardt (2005) subdivided the polyphyletic Psyllidae into three possibly 

monophyletic taxa, viz. the aphalarid, livid and psyllid assemblages, respectively (Yang et al., 

2009). 

Several recent morphology based studies have tested, modified and expanded their 

classification (e.g. Hollis, 1985, 1987; Burckhardt, 1987a, 1991; Hollis & Broomfield, 1989; 

Burckhardt & Lauterer, 1989, 1997a, 1997b; Klimaszewski, 1993, 2001; Burckhardt & Basset, 

2000; Burckhardt & Mifsud, 2003). A few molecular studies (Thao et al., 2000; Ouvrard, 2002; 

Percy, 2003b; Ouvrard & Burckhardt, 2008) provide additional support for particular groups 

(Burckhardt & Ouvrard, 2012). Li’s (2011) book was dedicated to Chinese fauna which deals 

with 1,001 species. He raised the superfamily Psylloidea to the infraorder Psyllidomorpha 

without logical validity. He subdivided Chinese Psyllidomorpha into 5 superfamilies, 19 families, 

and 113 genera. His own classification was reevaluated by Burckhardt & Ouvrard (2012) 

subsequently. Li’s system of classification was generally not accepted.  

 

FIGURE 2. Classification of Psylloidea. (A) White & Hodkinson (1985); (B) Burckhardt & 

Ouvrard (2012). 
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Currently accepted system of classification is Burckhardt & Ouvrard’s (2012) 

classification (Fig. 2 B). Burckhardt & Ouvrard (2012) revised classification for the world 

Psylloidea. All published family and genus-groups were presented including fossil taxa. The 

classification comprising eight families, i.e. Aphalarinae, Carsidaridae, Calophyidae, 

Homotomidae, Liviidae, Phacopteronidae, Psyllidae, and Triozidae. In the new classification, 

three families, viz. Aphalaridae, Liviidae, and Psyllidae, were redefined and many nomenclatural 

changes were proposed. Selected groups have been evaluated separately (e.g. Aphalarinae, 

Cornopsylla, etc.) (Burckhardt & Queiroz, 2013; Luo et al., 2013) but still more questions of 

psyllid classification are remained to be solved. Martoni et al. (2017) tested family-level 

relationships among Psylloidea using elongation factor-1 alpha nuclear gene (EF-1α) but the 

results are mere informative than Burckhardt & Ouvrard’s (2012) classification due to narrow 

range sampling and using only one phylogenetic molecular marker.  

Percy et al. (2018) presented that the up to date phylogenetic hypothesis for Psylloidea 

and provided a working systematic framework to better reflect evolutionary relationships using 

mitogenomes. The resulting phylogeny somewhat improves and clarifies the family classification 

and resolves some of the longstanding uncertainties in relationships within and between genera. 

On the aforementioned mitogenomic research, they made a major increase in molecular resources 

for the superfamily and provided new insights in the fashion of evolutionary and applied research 

but the result lacking decisive nomenclatural actions or revised classification than Burckhardt & 

Ouvrard (2012). Details of previous and currently accepted classifications are presented in the 

Table 1.  
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TABLE 1. Various classifications of the superfamily Psylloidea. 

Löw (1879) Crawford (1914) Vondráček (1957) 
Becker-Migdisova 

(1973) 

Hodkinson & White 

(1985) 
Li (2011) 

Burckhardt & 

Ouvrard (2012) 

PSYLLIDAE PSYLLIDAE PSYLLOIDEA PSYLLOIDEA PSYLLOIDEA PSYLLIDOMORPHA PSYLLOIDEA 

     SCISSILIS  

APHALARINAE LIVIINAE APHALARIDAE APHALARIDAE APHALARIDAE HEMIPTERIPSYLLOIDEA APHALARIDAE 

LIVIINAE PAUROPSYLLINAE Anomalopsyllinae Anomoneurinae Togepsyllinae Hemipteripsyllidae Aphalarinae 

PSYLLINAE CARSIDARINAE Aphalarinae Aphalarinae Strophingiinae Hemipteripsyllinae Aphalarini 

TRIOZINAE 
CERIACREMINAE 

[sic] 
Pauropsyllinae Paurocephalinae Liviinae APHALAROIDEA Caillardiini 

 PSYLLINAE Rhinocolinae LIVIIDAE Aphalarinae Paurocephalidae Colposceniini 

 TRIOZINAE LIVIIDAE Liviinae Phytolymini Paurocephalinae Gyropsyllini 

  SPONDYLIASPIDIDAE SPONDYLIASPIDIDAE Gyropsyllini Pseudophacopteroninae Paleopsylloidini† 

  PSYLLIDAE Pachypsyllinae Colposceniini Liviidae Xenaphalarini 

  Calophyinae Spondyliaspidinae Aphalarini Aphalaridae Pachypsyllinae 

  Ciriacreminae PSYLLIDAE Caillardiini Aphalarinae Rhinocolinae 

  Psyllinae Arytaininae Xenaphalarini Coeloclarinae Spondyliaspidinae 

  CARSIDARIDAE Ciriacreminae Rhinocolinae Caillardinae [sic] Togepsyllinae 

  Carsidarinae Psyllinae Rhinocolini Euphylluridae CALOPHYIDAE 
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  Tenaphalarinae CARSIDARIDAE Pachypsylloidini Sinuonemopsyllinae Atmetocraniinae 

  TRIOZIDAE Calophyinae Paurocephalinae Sinuonemopsyllini Calophyinae 

   Carsidarinae Euphyllurinae Bharatianinae Mastigimatinae 

   Homotominae Diclidophlebiini Camarotosceninae Metapsyllinae 

   Leptynopterinae Euphyllurini Diceraopsyllinae Symphorosinae 

   Pauropsyllinae Ctenarytainini Rhinocolinae CARSIDARIDAE 

   Phacopteroninae Diaphorininae Euphyllurinae HOMOTOMIDAE 

   Tenaphalarinae Diaphorinini PSYLLOIDEA Dynopsyllinae 

   TRIOZIDAE Psyllopseini Calophyidae Diceraopsyllini 

   Bactericerinae Aphalaroidinae Symphorosinae Dynopsyllini 

   Triozinae SPONDYLIASPIDIDAE Metapsyllinae Homotominae 

    Arepuninae Calophyinae Homotomini 

    Euphalerinae Spondyliaspididae Synozini 

    Pachypsyllinae Euphaleridae Macrohomotominae 

    Spondyliaspidinae Euphalerinae Edenini 

    PSYLLIDAE Diaphorinae Macrohomotomini 

    Acizziinae Cornopsyllinae Phytolymini 

    Acizziini Psyllidae LIVIIDAE 

    Macrocorsini Anomoneurinae Euphyllurinae 

    Anomoneurinae Psyllinae Diaphorinini 
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    Anomoneurini Acizzinae [sic] Euphyllurini 

    Cyamophilini Ciriacreminae Pachypsylloidini 

    Ciriacreminae Cyamophilinae Strophingiini 

    Ciriacremini Cacopsyllinae Liviinae 

    Arytaininae HOMOTOMIDEA PHACOPTERONIDAE 

    Psyllinae Phacopteronidae PSYLLIDAE 

    CALOPHYIDAE Phacopteroinae [sic] Acizziinae 

    Apsyllinae Homotomidae Aphalaroidinae 

    Calophyinae Homotominae Ciriacreminae 

    PHACOPTERONIDAE ESCISSILIS Macrocorsinae 

    Bharatianinae CARSIDAROIDEA Psyllinae 

    Phacopteroninae Strogylocephalidae TRIOZIDAE 

    HOMOTOMIDAE Macrohomotomidae  

    Homotominae Macrohomotominae  

    Mycopsyllinae Dynopsyllinae  

    Macrohomotominae Cecidopsyllidae  

    Macrohomotomini Carsidaridae  

    CARSIDARIDAE Tenaphalarinae  

    Mastigimatinae Carsidarinae  

    Carsidarinae TRIOZOIDEA  
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    Tenaphalarini Carsitriidae  

    Carsidarini Leptynopteridae  

    TRIOZIDAE Neotriozidae  

    Neolithinae Triozidae  

    Triozamiinae Triozinae  

    Triozinae Triozopsinae  

    Triozini Asiotriozinae  

    Pauropsyllini Metatriozidinae  

     Bactericerinae  
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2.3. Economic significance 

 

Psyllids pests are best known for a few economically important pests such as Diaphorina 

citri Kuwayama, 1908 and Bactericera cockerelli (Šulc, 1909). Generally, the feeding activities 

of many psyllid species at moderate population densities have little or no visible effects on their 

host plants. Adults are even less damaging than larvae but they are able to disperse and transmit 

plant pathogens. Actively feeding larvae produce sugar-rich honeydew that forms a sticky film 

on leaves and shoots (Hollis, 2004). The honeydew, in turn, provides a substrate for sooty mold 

which inhibits photosynthesis of the leaves (Hodkinson, 1984; Burckhardt & Hodkinson, 1986; 

Burckhardt, 1994). A big population can cause serious damage, viz. defoliation, wilting, dieback 

and even tree death to the host.  

Gall-inducing psyllids are of horticultural significance through leaf-deformation, gall-

inducing (e.g. enclosed galls on Eleutherococcus sessiliflorus by Trioza stackelbergi, leaf pit 

galls on Machilus thunbergi and Cinnamomum yabunikkei by T. machilicola and T. cinnamomi, 

respectively).  

Psyllids are of major significance to fruit growers. Some psyllids are economically 

important pests of cultivated plants. Diaphorina citri, the Asian Citrus psyllid, is an important 

pest of Citrus worldwide, as it is a vector of Candidatus Liberibacter spp., causing the 

deleterious huanglongbing or citrus greening disease (Halbert & Manjunath, 2004). Diaphorina 

citri is native to South East Asia and has been introduced into other regions including the New 

World. Greening disease is a serious problem for the citrus industries of southeastern Asia, 

Southern Africa, and New World and is caused by phloem-restricted bacteria that are transmitted 

by psyllids. The disease causes chlorotic yellowing of shoots and die back and undersize green 
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fruits that fail to mature (Hollis, 2004). Bactericera cockerelli, potato psyllid is one of the most 

destructive potato pests in the western hemisphere. It was recognized in the early 1900s and had 

become a serious and destructive pest of potatoes in most of the southwestern United States, 

giving rise to the description of a new disease that became known as ‘potato yellows’ (Richards, 

1928; Binkley, 1929; Richards & Blood, 1933; List & Daniels, 1934; Pletsch, 1947; Wallis, 

1955). In recent years, other solanaceous crops, including tomato, pepper, eggplant, tobacco and 

tamarillo in a number of geographic areas have suffered extensive economic losses associated 

with B. cockerelli outbreaks (Trumble, 2008; Munyaneza et al., 2009; Secor et al., 2009; 

Espinoza, 2010; Munyaneza, 2012). Despite being a native of North America, potato psyllid is 

also found in Central America and has recently invaded New Zealand, where it has caused 

extensive damage to indoor and outdoor solanaceous crops (Teulon et al., 2009; Thomas et al., 

2011). Potato psyllid has recently been placed on the list of quarantine pest in the EPPO region 

(EPPO, 2012). Pear psyllids are a major pest of cultivated pear. They damage the plants by 

excessive removal of phloem sap and soil the fruits by secreting honeydew. Some species are 

vectors of Candidatus Phytoplasma pyri or PDTW phytoplasma, the causal agents of pear 

decline disease (Seemüller et al., 2011; Weintraub & Jones 2010). Two species have been 

introduced into the New World, Cacopsylla pyricola (Foerster) into North and C. bidens (Šulc) 

into South America, respectively (Burckhardt, 1994; Ouvrard, 2018; Valle et al., 2017).  
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2.4. Historical review 

 

The first psyllid described was Chermes alni Linnaeus, 1758. Linné (1758) described the 

genus Chermes Linnaeus, 1758 including 14 species. Of these, at present, nine are accepted as 

psyllids, one is an adelgid, one is an aphid, and three are treated as nomina dubia (Ossiannilsson, 

1992). It caused considerable nomenclatorial confusions. Four years later, Geoffroy described the 

type genus Psylla. Consequently, the genus Chermes have been suppressed and Psylla alni 

designated as the type species of this group by the ICZN (International Commission on 

Zoological Nomenclature) (Eastop, 1963; ICZN Opinion 731, 1965).  

Comparing to neighboring countries such as China (Li, 2011), Japan (Miyatake, 1963, 

1964; Inoue, 2010), Russian Far East (Loginova, 1964a, 1964c; Konovalova, 1988; Gegechkori 

& Loginova, 1990), and Taiwan (Yang, 1984; Yang & Fang, 1986; Yang et al., 2009, 2013), the 

taxonomy of Korean psyllids has been poorly discovered. In Korea, earlier works were mostly 

carried out by Japanese and European entomologists. But the first comprehensive work on the 

Korean Psylloidea was the book of Kwon (1983). Subsequent work on the Korean fauna has 

been confined to the checklist, description of new taxa and additional distribution records.  

According to Kwon (1983), the first Korean psyllid data was made by a Japanese 

entomologist, Matsumura (1916, 1931). He reported the distributional record of Aphalara itadori 

(as Aphalara nebulosa). Doi (1938) reported “Psylla sp.” from Gaema Plateau, North Korea. 

Shinji (1944) and Sasaki (1954) reported the distribution of Cacopsylla burckhardti (as Psylla 

pyrisuga).  

Klimaszewski (1963a, 1963b) described two new taxa from North Korea, i.e. 

Anomoneura koreana based on a single female and Craspedolepta evaiana based on 2 males and 
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6 females but now the former is treated as a junior synonym of Anomoneura mori. Paik et al. 

(1963) repeated the report of Cacopsylla burckhardti (as Psylla pyrisuga) following Japanese 

entomologist. Chon (1963, 1964) made a report of Anomoneura mori. Paik & Park (1963) listed 

2 species as pest species, viz. Anomoneura mori and Trioza nigra. Loginova (1964b) described 

Psylla intacta including material from North Korea when she treated Kazakhstan psyllids. 

Miyatake (1964, 1965) reported Psylla elaeagni and Psylla pyrisuga. Shortly after, he (1965, 

1966) reported Aphalara itadori along with Japan. Kim (1965, 1967) reported three species, i.e. 

Psyllidae sp., Trioza camphorae, and Trioza ukogi to the fauna. Klimaszewski (1967) reported 

the distributional record of Psylla intacta. Loginova (1967c) reported Psylla vondraceki and 

Psylla intacta from North Korea. Klimaszewski (1968a) described two new species, i.e. 

Craspedolepta chonsamri and Craspedolepta retracta from the North Korean material. In the 

same paper, He also recorded Diraphia jesoensis and Syntomoza humerosa. Klimaszewski 

(1968b) described two new species, i.e. Trioza myohyangi and Trioza koreana from North Korea 

and he also recorded Trioza obliqua to the fauna. Miyatake (1969) reported three species, i.e. 

Aphalara itadori, Psylla pyrisuga, and Psylla elaeagni. Ko (1969) made a list of forest insect 

pests in Korea including seven psyllids species, viz. Anomoneura mori, Aphalara nebulosa, 

Psylla elaeagni, Psylla pyrisuga, Trioza camphorae, Trioza nigra, Trioza ukogi.  

Repeatedly, Kuwayama & Miyatake (1971) reported two species, i.e. Psylla elaeagni and 

Trioza myohyangi. Miyatake (1971a) provisionally reviewed Korean psyllids including 

previously recorded 16 species of six genera of which he added five psyllid species to the fauna, 

i.e. Psylla abieti, Psylla coccinea, Psylla elaeagnicola, Trioza sp., and Trichochermes grandis. 

Again, Baba & Miyatake (1971) reported distributional records of two species, viz. Diraphia 

jesoensis and Trioza nigra. Korean Society of Plant Protection (1972) made a list of plant 
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diseases, insect pests, and weeds in Korea, they treated seven psyllids species that is identical 

with the psyliids list in Ko (1969). Klimaszewski (1973) published an annotated checklist of 

Palaearctic jumping plant-lice. In his checklist, thirteen psyllids were listed in Korea. Loginova 

(1973, 1974) listed Korean distribution of Syringilla humerosa and Livia jesoensis, separately. 

Miyatake (1976) treated psyllids of Tsushima Is., Japan, he included distributional records of 

four Korean psyllid species. Shortly after, he (1977) recorded six psyllids that are known to occur 

in both Korea and Japan. Park & Lee (1978) described the immature stages and biology of three 

psyllids including misidentified Trioza salicivora (not T. Maura in Kwon (1983)), Anomoneura 

mori, and Psylla yamatonica [sic]. According to Park et al. (1979), they listed 9 species of 3 

genera of which 5 species and 1 genus were newly recorded to the fauna, i.e. Epitrioza 

mizuhonica, Psylla hexastigma, Psylla alni, Psylla yamatonica [sic], and Psylla sasakii but some 

are already listed by Klimaszewski (1973) and Park & Lee (1978). 

Park et al. (1980) reported 26 species of 10 genera from Daegu, Korea. Among them, 7 

species and 3 genera were newly recorded to the fauna and of which Anomoneura koreana and 

Calophya viridis were treated as a junior synonym of Anomoneura mori and Calophya shinjii, 

respectively later. Trioza salicivora and Psylla abieti records by Park et al. (1980) were 

misidentifications. Park & Lee (1980a) described Trioza chilgia as a new species and Park & Lee 

(1980b) discussed the biology of Psylla hexastigma and forewing venation variantion of 

Anomoneura mori separately. Park et al. (1980) described the immature stages of Psylla 

fulguralis. Kwon & Lee (1981) revised Triozidae of Korea and recognized 20 species of 5 genera. 

They described six new taxa, i.e. Bactericera distinctissima, Bactericera miyatakei, Bactericera 

yamagishii, Heterotrioza noknamui, Trioza breviata, and Trioza mayicola. Trioza breviata, and 

Trioza mayicola. Most of them were poorly described based on insufficient material lacking 
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males. In the same paper, they added four newly recorded species in Korean psyllid fauna, i.e. 

Epitrioza yasumatsui, Bactericera calcarata, Bactericera striola, and Trioza abdominalis. 

Afterward, Park & Lee (1982a, 1982b, 1982c) described four new taxa, i.e. Psylla danpunga, 

Psylla sandolbaea, Rhusaphalara minimia, and Craspedolepta spinosa and the latter was poorly 

described based on insufficient material lacking males, from two females, one of which damaged. 

Park & Lee (1982a) reported Syntomoza herculiana [sic]. 

The first and only major treatment of Korean psyllids is the book by Kwon (1983) which 

is a milestone in the studies of the East Asian psyllids. He dealt superfamily Psylloidea of Korea. 

A total of 81 species (19 genera of 6 families) were represented. He erected 1 subspecies, 26 

species new to science, 1 genus, 2 tribes with 1 subfamily including 10 newly recorded species.  

Later, Park & Lee (1985, 1992) described Bactericera taeguensis and Psylla koreana 

separatley. Kwon et al. (1996) poorly described Trioza naria based on a single male specimen. 

Park (1996) listed 81 species (20 genera of 5 families) of Korean Psylloidea in his revised 

checklist. He sunk Kwon’s Metapsyllinae, Epitriozini, Trichochermini, Koreaphalara, 

Koreaphalara koreana, Heterotrioza noknamui, Psylla obongsana, Psylla jukyungi, Psylla 

peninsularis hanlasanensis as synonyms, transferred all Psylla species to Cacopsylla and all 

Bactericera species to Eubactericera, respectively excluding Psylla alni.  

Klimaszewski (1997) poorly described Xanioptera (Loginovia) kwonii based on 

insufficient material lacking males, from two or three female from Mount Myohyang, North 

Korea. Burckhardt & Lauterer (1997a) proposed generic or subgeneric synonymies based on the 

detailed taxonomic character assessment of the genus Bactericera. In the paper, all Korean 

Eubactericera species were recombined to the genus Bactericera. Kwon & Huh (1998) reported 
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Carsidara marginalis associated with Firmiana simplex to the fauna but apparently it was a 

misidentification. 

Kwon’s (1983) publication was followed by several checklists (The Entomological 

Society of Korea & Korean Society of Applied Entomology, 1994; Park, 1996; Paek et al., 2010; 

Lee et al., 2014; Kwon et al., 2015a). Whereas most of these lists are mere compilations that of 

Park (1996) contains some new synonymies and combinations, and that of Kwon et al. (2016) 

introduces some taxonomic changes and new species records though without providing details. 

Cho et al. (2015) described Rhodochlanis suaedicola associated with Suaeda japonica 

(Amaranthaceae). Shortly after, Cho & Lee (2015a) added Cacopsylla satsumensis associated 

with Rhaphiolepis indica (Rosaceae) to the fauna. Cho et al. (2016b) critically reviewed the 

records of the jumping plant-lice previously published Carsidara shikokuensis (Miyatake, 1981) 

from Japan and Carsidara marginalis Walker, 1869 from Korea. They concluded that both refer 

to the same species that is associated with Firmiana simplex (L.) W.Wight (Malvaceae). 

Carsidara shikokuensis shows no relevant morphological differences to Carsidara limbata 

(Enderlein, 1926), and the two were synonymised. A record of Carsidara marginalis from Korea 

was a misidentification of Carsidara limbata. Cho et al. (2016b) reported Bactericera gobica 

from Korea on Chinese boxthorn, Lycium chinense Mill. In North and Northeast China, 

Bactericera gobica is an important pest of boxthorn (Lycium chinense and Lycium barbarum) 

whose fruits, known as wolfberry or goji berry, are used in traditional medicine. Shortly after, the 

taxonomy of jumping plant-lice from South Korea was revised based on extensive, recently 

collected material and specimens preserved in several collections by Cho et al. (2017a). In the 

paper, three species were described as new and one family, two subfamilies, eleven species were 

recorded from South Korea for the first time and one genus, thirteen species were synonymised, 
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two species were removed from synonymy and three species were recombined. Comments on the 

taxonomy were provided and previous misidentifications were also discussed. Cho et al. (2017b) 

reviewed the confused taxonomy of the east Palaearctic pear psyllids. Fifty-six nominal species 

have been reported from Pyrus, 25 of which we considered valid and ten as not being associated 

with Pyrus. Their taxonomic revision suggested that, in Korea, four Cacopsylla species develop 

on pear: the univoltine C. burckhardti Luo et al. previously misidentified as C. pyrisuga 

(Foerster), the polyvoltine, seasonally dimorphic C. jukyungi (Kwon) (winter form 

‘cinereosignata’ Luo et al., summer form ‘jukyungi’), commonly found in Korean pear orchards, 

and C. maculatili Li (winter form ‘maculatili’, summer form ‘qiuzili’ Li) previously 

misidentified as C. pyricola (Foerster) by some authors, as well as the probably polyvoltine but 

not dimorphic C. sandolbaea (Park & Lee). Burckhardt et al. (2018) described Moriphila furva 

Burckhardt & Cho, 2018 from the mountain region in northeastern South Korea. In the same 

paper, morphological differences were detailed and the phylogenetic relationships to other 

members of Homotomidae: Macrohomotominae were discussed. Cho et al. (2018) reported 

Cacopsylla moiwasana new to Korea and synonymised Japanese Psylla jezoensis and Psylla 

midoriae with the former.  

 

3. Material and methods 

3.1. Collection and preservation 

 

Adult psyllids were collected by direct sweeping or beating on their host plants because of 

their habit of jumping when disturbed, and then removed from the net bag with an aspirator. 

Immatures are usually brushed directly from their host plants. Usually, host plant specimens were 
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collected together with psyllid samples for precise host plant identification. If only immatures are 

found, the infested parts of the plant can be excised and kept in polythene bags until adults and 

any associated parasitoids emerge. Galls and lerps can be kept in a similar way. Samples 

collected from different host plant species should be kept separately to provide reliable host data. 

Specimens are most safely killed by freezing, then stored temporarily in 70% ethanol and then 

moved into 95% ethanol. Most specimens were preserved in ethanol but some adults and 

immatures need to be slide-mounted. Dried specimens are mounted on card points using a water-

soluble glue or pinned using micro pin. General collection and preservation procedure follows 

Hollis (2004). 

The following abbreviations are used for the Korean provinces in the material examined 

and distribution.  

 

Abbreviation of Korean provinces 

GG Gyeonggi-do 

GW Gangwon-do 

CB Chungcheongbuk-do 

CN Chungcheongnam-do 

GB Gyeongsangbuk-do 

GN Gyeongsangnam-do 

HB Hamgyeongbuk-do 

HN Hamgyeongnam-do 

JB Jeollabuk-do 

JN Jeollanam-do 

JJ Jeju-do 

PB Pyeonganbuk-do 

A map showing the South Korea and provincial abbreviations (Fig. 3).  
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FIGURE 3. A map of South Korea with provincial abbreviations. 

3.1.1 Collecting methods 

 

Thousands of psyllid adult and immature specimens were collected mainly by direct 

sweeping on hosts and partly by on light trap. Immatures were collected directly from host plants, 

sometimes by dissecting galls. 
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3.1.2 Slide preparation 

 

The slide mounting methods follow mostly Hollis (2004) with some small modifications. 

All samples were preserved in 95% ethanol. Specimens should be rehydrated before slide 

mounting. For the slide preparation, specimens were left to clear overnight in 10% potassium 

hydroxide. Macerated and cleared samples are thoroughly washed twice in distilled water and 

dehydrated in a series of 50%, 70%, 90%, and 95% ethanol (at least 30 minutes each), and then 

placed in clove oil for overnight or 24 hours until properly cleared. Cleared specimens can then 

be dissected and mounted in Canada balsam and allowed to dry in a drying oven at 40 °C for 

about 60 days to be certain that the mountant is completely hardened.  

Prior to mounting, each specimen was dissected under a drop of clove oil. The head with 

antenna was mounted dorsal uppermost under one coverslip, fore and hindwings with associated 

tergites dorsoventrally on another, forelegs with associated tergites and attached clypeus and 

rostrum, ventral mesothorax and mid legs, hind legs and associated metathoracic tergites on a 

third coverslip, and abdomen, laterally on a fourth coverslip. If possible the parameres should be 

detached from the subgenital plate and arranged so that the chaetotaxy of their inner surfaces can 

be examined. Also, the distal segment of the aedeagus should be flexed out from within the 

subgenital plate. All four coverslips are placed on a single microscopic slide. 

 

3.1.3 Examination and measurement 

 

Most specimens are preserved in 95% ethanol, some adults are dry mounted and some 

adults and immatures are slide-mounted. External structures were examined under a 
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stereomicroscope (S8 APO, Leica Microsystem, Wetzlar, Germany). Photographs were taken 

with a digital camera (18.3 Three Shot Color, Diagnostic Instrument, Sterling Height, MI, USA) 

attached to a microscope (DM 4000B, Leica Microsystem, Wetzlar, Germany). 

Measurements are given in millimeters and were taken from slide-mounted specimens. 

All adult and immature illustrations were drawn from the slide-mounted material. 

 

3.1.4 Depository 

 

The following abbreviations are used for the institutions in the material examined.  

 

Abbreviation of depositories 

BMNH Natural History Museum, London, United Kingdom 

ELKU Entomological Laboratory of Kyushu University, Fukuoka, Japan 

KNA Korea National Arboretum, Pocheon, South Korea 

NAAS National Academy of Agricultural Science, Wanju, South Korea 

NCHU National Chung Hsing University, Taichung, Taiwan 

NHMB Naturhistorisches Museum Basel, Switzerland 

MHNG Muséum d’histoire naturelle, Genève, Switzerland 

NIBR National Institute of Biological Resources, Incheon, South Korea 

NIFTS Institute of Fruit Tree and Tea Science, NARO, Higashihiroshima, Japan 
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NMW National Museum Wales, Cardiff, UK 

OMNH Osaka Museum of Natural History, Osaka, Japan 

SEHU Systematic Entomology Laboraty of Hokkaido University, Sapporo, Japan 

SNU Seoul National University, Seoul, South Korea 

 

3.2. Morphology and terminology 

 

Adult Psylloidea always winged and resembles small cicadas (Fig. 4). Adult diagnostic 

characters of Psylloidea include 10-segmented antennae, forked vein M and Cu in the forewing, 

large and immobile metacoxae and two-segmented tarsi. Immatures are characterized by a 

circumanal ring, a ring of wax-producing pores around the anus (Hollis, 2004). The 

morphological terminology follows mostly Ossiannilsson (1992) and Hollis (2004).  

 

3.2.1 Adult 

 

Head possess many important characters for the taxonomy. The head (Fig. 6) usually 

leans downward with two large compound eyes and three ocelli. Among the latter, lateral ones 

may be on raised tubercles and situated on the caudolateral corners of the vertex, the median 

ocellus is present on the frons. Vertex, the largest part of the dorsum of the head, is divided into 

two parts by a median suture, always bearing discal foveae. The sclerite present caudally of each 

compound eye is the occiput, which delimited the area of vertex together with the frons. 

Anteorbital tubercles may be present. Genae are generally produced into a pair of processes, the 
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genal processes, which vary in size and shape. The clypeus is comparatively large, the rostrum is 

short.  

The forewing (Fig. 7) is important for taxonomy, especially the venation. The overall 

shape may be oval, ovoid, subparallelogrammatic, subrhomboid or elongate. The wing apex can 

be rounded or subacute, rarely truncate. The membrane is often hyaline but maybe variously 

patterned. A pterostigma is present in most families, absent in the Triozidae. If a pterostigma is 

present, a costal break is often present, an incision near the proximal end of the pterostigma. An 

anal break is always present, either adjacent to the distal end of the claval suture or more 

proximal. Surface and radular spinules may be present or absent. The basal R+M+Cu stem vein 

divides either into two or three veins, resulting respectively in veins R and M+Cu1 or R, M and 

Cu1. The relative lengths of various veins, e.g. M+Cu, Cu and Cu1a, and the points where veins 

reach the wing margin provide useful characters. The points at which M stem and Cu stem 

branch and the consequent size and shape of the medial (m1) and cubital (cu1) cells are also 

useful. In some genera, there are crossveins between R1 and Rs and Rs and M1+2. These 

crossveins may be tracheate (true) or non-tracheate (false). More rarely, Rs and M1+2 may have a 

point of contact (Ossiananilsson, 1992; Hollis, 2004). 

The hindwing has not been used for taxonomy although they can have morphological 

significance (Moore, 1970; Hollis, 2004).  

Antennae are usually 10-segmented, with two terminal setae. The two basal segments, the 

scape, and the pedicel, usually stouter than other antennal segments, usually termed as 

flagellomeres. Some segments bear rhinaria (Brown & Hodkinson 1988; Ossiannilsson, 1992; 

Hollis, 2004). 
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The hind legs are modified for jumping and possess useful taxonomic characters usually 

for the higher classification. The hind coxae are well-developed and each of them usually bears a 

projected meracanthus which usually conical but sometimes tubercular. Hind tibia usually 

bearing genual spine and sclerotised apical spurs which vary in size, number, and arrangement. 

The hind tarsi are two-segmented, basitarsi and tarsi. One or two sclerotised apical spurs of 

basitarsi present or absent (Brown & Hodkinson, 1988; Ossiannilsson, 1992; Hollis, 2004).   

The thorax is large and generally convex dorsally. It consists of pronotum, 

mesopraescutum, mesoscutum, mesoscutellum, metascutum, metascutellum and metapostnotum 

from right behind of head in a row. Generally, dorsum of thorax smooth or clothed in very short 

microscopic setae or small tubercles but in many species of Carsidaridae and Homotomidae bears 

a pair of well-developed posterior conical or tubercular projections on metapostnotum. 

 

 

FIGURES 4–5. General morphology of jumping plant-lice. 4. Adult, Psylla alniformosanaesuga. 

5. Fifth instar immature, Cacopsylla sandolbaea.  
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FIGURES 6–7. Head and forewing of Cacopsylla araliae with guide to measurements and 

terminology. 6. Head, dorsal view. 7. Forewing, dashed line represents the surface spinule area. 

Scale = 0.1 mm.  
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In the abdomen, only the specialized terminal segments, terminalia, are important in 

classification. The terminalia (Figs. 8–9) provide characters in identification to the genus and 

species levels for both sexes, mainly the male terminalia (Brown & Hodkinson 1988; 

Ossiannilsson, 1992).  

 

 

FIGURES 8–9. Terminalia of Cacopsylla araliae with terminology. 8. Male terminalia, lateral 

view. 9. Female terminalia, lateral view. Scale = 0.1 mm.  

 

The male terminalia (Fig. 8) consists of a proctiger, a subgenital plate, a pair of parameres, 

and an aedeagus. The proctiger bearing anus at the distal apex, maybe be 1-segmented (unipartite) 

or 2-segmented (bipartite) and the structure or length varies. Posterior lobes in the proctiger 

present or absent, if present which varies in length and size. The subgenital plate is helmet-

shaped, convex ventro-caudad and usually lacking significant taxonomic characters. The 

parameres arise from the caudal part of the subgenital plate and are variable in shape. The shape 
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of the paramere is very important in separating species and chaetotaxy of the inner surface of the 

Paramere is also important. The aedeagus is two-segmented, only the distal segment of the 

aedeagus can be used which is generally dilated at distal portion but the size is varying 

(Ossiannilsson, 1992; Hollis, 2004). 

The female terminalia (Fig. 9) consists of a proctiger, a subgenital plate, and valvulae. 

The proctiger is generally long with pointed apex and variable in shape. The anus is situated in 

the proximal end of the proctiger and surrounded by a ring of wax gland pores, the circumanal 

ring. The subgenital plate encloses the basal part of the ovipositor and its taxonomic significance 

is little. The valvulae consist of three pairs, the dorsal, ventral, and lateral pair. Generally, female 

terminalia structures are less important in separating species than the male (Ossiannilsson, 1992; 

Hollis, 2004). 

Adult characters are abbreviated in the description and measurement as follows. 

 

Abbreviations used in descriptions and measurements (adult) 

HW head width 

VW vertex width 

VL vertex length 

GL genal process length 

F1 first antennal flagellomere 

length 

AL antenna length 

WL forewing length 

WW forewing width 

PT pterostigma length 

Rs vein Rs length 

TL metatibia length LP proctiger length 
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PL paramere length 

DL length of distal segment 

of aedeagus 

SL female subgenital plate 

length 

RL circumanal ring length

RC length of line connecting apices of vein Rs and vein Cu1a 

a  length of line connecting base and apex of vein M1+2 

b  length of line connecting apices of veins M1+2 and M3+4 

c  length of line connecting apices of vein Cu1a and Cu1b 

d  length of line connecting base and apex of vein Cu1b 

 

3.2.2 Fifth instar immature 

 

Psyllid nymphs are dorso-ventrally flattened. Psylloidea has five instars without exception 

and all mobile. The general appearance is given in Fig. 5. The fifth instar immature is important 

for taxonomy and it is recognizable in one-segmented tarsus. This appears to be homologous 

with the terminal segment of the adult tarsus (White & Hodkinson, 1985). In younger instars, the 

tibia and tarsus are fused to form a tibiotarsus. Apically the tarsus is armed with a pair of claws, 

and between these an arolium is present. The shape of the arolium can be used as a taxonomic 

character (White & Hodkinson, 1985; Ossiannilsson, 1992). 

The dorsal and marginal chaetation is important in taxonomy. The setae can be simple, 

capitate, rod-like, lanceolate, funnel-like, semi-globular, or knob-like. A more specialized type of 
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seta is the sectaseta, consisting of a proximal cup-like part and a distal cylindrical or conical part; 

the latter can be pointed or truncate. Long wax filaments usually arise from the sectasetae. In 

Psyllinae, an ocular seta is present on the dorsal surface of the compound eye. Characters 

important in nymphal taxonomy are also provided by the position of the anus and the 

arrangement and number of wax gland pore in the pore fields (Ossiannilsson, 1992).  

Immature characters are abbreviated in the description and measurement as follows. 

 

Abbreviations used in descriptions and measurements (fifth instar immature) 

BL body length 

BW body width  

AL antenna length 

FL forewingpad length 

TL metatibia length 

CL caudal plate length 

CW caudal plate width 

RW outer circumanal ring width 
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3.2.3 Host-plant definitions 

 

The host plant terminology follows Burckhardt et al. (2014). The plant names follow The 

Plant List (2013). 

Host-plant terminology 

Host-plant a plant on which a psyllid species completes its immature to  

 adult life cycle. 

Overwintering or shelter plant a plant on which adult psyllids overwinter, and on which  

 they may feed. 

Food plant a plant on which adult psyllids feed but do not breed and do  

 not spend an extended period of time (e.g., diapause or  

 winter season). 

Casual plant a plant on which adult psyllids land actively or passively,  

 and on which adults may probe the plant but do not feed. 

 

4. Results 

  

A total of 112 species were detected in the Korean Peninsula. One new genus was 

described: Moriphila Burckhardt & Cho, 2018. The following six new species were described: 

Cacopsylla baccatae Cho & Burckhardt, 2017, Calophya phellodendricola Cho, sp. nov., 

Craspedolepta yongjungi Cho & Burckhardt, 2017, Cyamophila floribundae Cho & Burckhardt, 

2017, Moriphila furva Burckhardt & Cho, 2018, Rhodochlanis suaedicola Cho, Burckhardt & 

Lee, 2015.  
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Twenty-two new synonyms were proposed: Calophya rhopenjabensis Li, 2011 = 

Calophya elaeocarpae Li, 2011, syn. nov., Calophya verticornis Kwon, 1983 = Calophya 

melanocephala Li, 2011, syn. nov., Cacopsylla abdominalis (Meyer-Dür, 1871) = Cacopsylla 

seonhyeongae (Kwon, 1983), Cacopsylla albopontis (Kuwayama, 1908) = Cacopsylla danpunga 

(Park & Lee, 1982), Psylla moni Konovalova & Loginova, 1985, Cacopsylla elaeagni 

(Kuwayama, 1908) = Cacopsylla hanlabori (Kwon, 1983), syn. nov., Cacopsylla bibari (Kwon, 

1983) = Cacopsylla querpalticola (Kwon, 1983), Cacopsylla jukyungi (Kwon, 1983) = 

Cacopsylla cinereosignata Luo, Li, Ma & Cai, 2012, Cacopsylla maculatili Li, 2011 = 

Cacopsylla qiuzili Li, 2011, Cacopsylla lineaticeps (Kwon, 1983) = Cacopsylla ginnali 

(Konovalova & Loginova, 1985), Cacopsylla moiwasana (Kuwayama, 1908) = Cacopsylla 

jezoensis (Miyatake, 1963), Cacopsylla midoriae (Miyatake, 1963), Cacopsylla nopeunsanicola 

(Kwon, 1983) = Cacopsylla swidae Inoue, 2004, Cacopsylla peninsularis (Kwon, 1983) = 

Cacopsylla sorbicoccinea Inoue, 2004, Cacopsylla pseudosieboldiani (Konovalova & Loginova, 

1985) = Cacopsylla koreana (Park, 1996), Cacopsylla sieboldiana Li, 2011, Cacopsylla pulchra 

(Zetterstedt, 1840) = Cacopsylla kwonnabiae (Kwon, 1983), Cacopsylla sangjaei (Kwon, 1983) 

= Cacopsylla idiocrataegi Li, 1992, Cacopsylla satsumensis (Kuwayama, 1908) = Cacopsylla 

truncaticephala (Kwon, 1983), Carsidara limbata (Enderlein, 1926) = Carsidara shikokuensis 

(Miyatake, 1981), Eotrioza Konovalova, 1987 = Trachotrioza Li, 2011, Eotrioza ussuriensis 

Konovalova, 1987 = Trachotrioza beijingensis Li, 2011, Trioza rhamnisuga Li, 1994 = Trioza 

naria Kwon, Suh, An & Huh, 1996, syn. nov.   

Previously misidentified eight species were removed from the Korean fauna: Aphalara 

polygoni sensu Park & Lee, 1982c; Kwon, 1983, nec Foerster, 1848, Carsidara marginalis sensu 

Kwon & Huh, 1998, nec Walker, 1869, Cacopsylla pyricola sensu Kwon, 1983, nec Foerster, 
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1848, Cacopsylla pyrisuga sensu Kwon, 1983, nec Foerster, 1848, Cacopsylla abieti sensu Kwon, 

1983, nec Kuwayama, 1908, Psylla alni sensu Kwon, 1983, nec Linnaeus, 1758, Trioza 

brevifrons sensu Kwon & Lee, 1981, nec Kuwayama, 1910, Trioza ukogi sensu Kwon, 1983, nec 

Shinji, 1940.  

Thirteen species were combined: Craspedolepta japonica (Klimaszewski, 1989) and 

Craspedolepta kwonii (Klimaszewski, 1977) from Xanioptera, Colophorina robinae (Shinji, 

1938) from Euphalerus, Cacopsylla albopontis (Kuwayama, 1908), Cacopsylla araliae 

(Konovalova, 1981), and Cacopsylla sibirica (Loginova, 1966), comb. nov. from Psylla, 

Spanioneura longicauda (Konovalova, 1986), comb. nov. from Psylla, Eotrioza apicinigra (Li, 

2011) from Trachotrioza, Trioza chilgia Park & Lee, 1980, Trioza cinnamomi (Boselli, 1930), 

Trioza machilicola Miyatake, 1968, Trioza stackelbergi Loginova, 1967 from Metatriozidus, 

Trioza rhamnisuga Li, 1994, comb. rev. from Triozopsis.  

One family, three subfamilies, and seven genera are new to Korean Peninsula: 

Homotomidae Heslop-Harrison, 1958, Homotominae Heslop-Harrison, 1958, 

Macrohomotominae White & Hodkinson, 1985, Togepsyllinae Becker-Migdisova, 1973, 

Colophorina Capener, 1973, Eotrioza Konovalova, 1987, Epiacizzia Li, 2002, Homotoma 

Guérin-Méneville, 1844, Rhodochlanis Loginova, 1964, Spanioneura Foerster, 1848, Togepsylla 

Kuwayama, 1931. Thirty species are new to Korean Peninsula: Aphalara avicularis 

Ossiannilsson, 1981, Aphalara freji Burckhardt & Lauterer, 1997, Bactericera gobica (Loginova, 

1972), Cacopsylla araliae (Konovalova, 1981), Cacopsylla burckhardti Luo, Li, Ma & Cai, 2012, 

Cacopsylla maculatili Li, 2011, Cacopsylla moiwasana (Kuwayama, 1908), Cacopsylla 

pseudosieboldiani (Konovalova & Loginova, 1985), Cacopsylla pulchra (Zetterstedt, 1840), 

Cacopsylla saligna (Loginova, 1966), Cacopsylla satsumensis (Kuwayama, 1908), Cacopsylla 
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sibirica (Loginova, 1966), Cacopsylla viburnicola (Li & Yang, 1992), Cacopsylla visci (Curtis, 

1835), Cacopsylla zinovjevi (Loginova, 1965), Calophya nigridorsalis Kuwayama, 1908, 

Calophya rhopenjabensis Li, 2011, Carsidara limbata (Enderlein, 1926), Colophorina 

flavivittata (Li, 1992), Craspedolepta formosa Loginova, 1962, Eotrioza ussuriensis Konovalova, 

1987, Epiacizzia kuwayamai (Crawford, 1911), Homotoma unifasciata Yu, 1956, Livia 

khaziensis Heslop-Harrison, 1949, Psylla alniformosanaesuga (Lauterer, Yang & Fang, 1988), 

Spanioneura longicauda (Konovalova, 1986), Togepsylla matsumurana Kuwayama, 1949, 

Trioza quercicola Shinji, 1944, Trioza rhamnisuga Li, 1994, Trioza stackelbergi Loginova, 1967.  

Three species were removed from synonymy: Cacopsylla albopontis (Kuwayama, 1908), 

Cacopsylla jukyungi (Kwon, 1983), Trioza chilgia Park & Lee, 1980. 

 

4.1. Checklist of the Psylloidea in the Korean Peninsula 

 

The literature on the Korean psyllids is scattered and contains many nomenclatorial 

confusions. Unfortunately, we have not been able to examine the major psyllid collections on 

which numerous data have been published. The following compilation represents as complete a 

list of names as possible which have found their way into the Korean literature. However, in 

addition to the references quoted there are a considerable number of species poorly described in 

some Korean and Polish journals and national reports. It has been impossible to trace and check 

all the specimens involved but some important specimens could be examined from abroad. 

The first and only major treatment of Korean psyllids is the book by Kwon (1983) which 

is a milestone in the studies of the Korean psyllids as well as East Asian psyllids. Its publication 

was followed by several checklists (The Entomological Society of Korea & Korean Society of 
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Applied Entomology, 1994; Park, 1996; Paek et al., 2010; Lee et al., 2014; Kwon et al., 2016). 

Whereas most of these lists are mere compilations that of Park (1996) contains some new 

synonymies and combinations, and that of Kwon et al. (2016) introduces some taxonomic 

changes and new species records though without providing details. The present list contains a 

number of modifications to Park’s (1996) checklist. One new genus, 6 new species, newly 

recorded 1 family, 3 subfamilies, seven genera, 30 species have been added, and 22 synonyms 

and previously misidentified 8 species have been removed or sunk in synonymy. 

We can find no evidence to support the presences of 7 North Korean species, i.e. 

Bactericera koreana, Cacopsylla intacta, Cacopsylla vondraceki, Craspedolepta chonsamri, 

Craspedolepta evaiana, Craspedolepta kwonii, and Craspedolepta retracta in the South. Many 

species still remain problematic due to lack of relevant material. 

The taxa are arranged and listed alphabetically (families, subfamilies, and genera) 

following the classification proposed by Burckhardt & Ouvrard (2012). Taxa with taxonomic 

changes indicated as follows: * = new taxa; † = new record, ‡ = new combination; § = with new 

synonyms; ¶ = removed from synonymy.  

 

SUPERFAMILY PSYLLOIDEA Latreille, 1807 

 APHALARIDAE Löw, 1879 

  Aphalarinae Löw, 1879 

    Aphalara Foerster, 1848 

     Aphalara avicularis Ossiannilsson, 1981† 

     Aphalara fasciata Kuwayama, 1908 

     Aphalara freji Burckhardt & Lauterer, 1997† 
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     Aphalara itadori (Shinji, 1938) 

     Aphalara jungsukae Kwon, 1983 

Craspedolepta Enderlein, 1921 

     Craspedolepta chonsamri Klimaszewski, 1968 

     Craspedolepta evaiana Klimaszewski, 1963 

     Craspedolepta flava (Kuwayama, 1908) 

     Craspedolepta formosa Loginova, 1962† 

     Craspedolepta kwonii (Klimaszewski, 1997) 

     Craspedolepta retracta Klimaszewski, 1968 

     Craspedolepta spinosa Park & Lee, 1982 

     Craspedolepta yongjungi Cho & Burckhardt, 2017* 

    Rhodochlanis Loginova, 1964† 

     Rhodochlanis suaedicola Cho, Burckhardt & Lee, 2015* 

  Pachypsyllinae Crawford, 1914 

    Celtisapis Yang & Li, 1982 

     Celtisaspis japonica (Miyatake, 1968) 

  Rhinocolinae Vondráček, 1957 

    Rhusaphalara Park & Lee, 1982 

     Rhusaphalara minimia Park & Lee, 1982 

  Togepsyllinae Becker-Migdisova, 1973† 

    Togepsylla Kuwayama, 1931† 

     Togepsylla matsumurana Kuwayama, 1949† 

 CALOPHYIDAE Vondráček, 1957 
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  Calophyinae Vondráček, 1957 

    Calophya Löw, 1879 

     Calophya nigra Kuwayama, 1908 

     Calophya nigridorsalis Kuwayama, 1908† 

     Calophya phellodendricola Cho, sp. nov.* 

     Calophya rhopenjabensis Li, 2011†§ 

     Calophya shinjii Sasaki, 1954 

     Calophya verticornis Kwon, 1983§ 

  Metapsyllinae Kwon, 1983 

    Metapsylla Kuwayama, 1908 

     Metapsylla nigra Kuwayama, 1908 

 CARSIDARIDAE Crawford, 1911 

    Carsidara Walker, 1869 

     Carsidara limbata (Enderlein, 1926)§ 

 HOMOTOMIDAE Heslop-Harrison, 1958† 

  Homotominae Heslop-Harrison, 1958† 

   Homotomini Heslop-Harrison, 1958† 

    Homotoma Guérin-Méneville, 1844† 

     Homotoma unifasciata Yu, 1956† 

  Macrohomotominae White & Hodkinson, 1985† 

   Phytolymini White & Hodkinson, 1985† 

    Moriphila Burckhardt & Cho, 2018* 

     Moriphila furva Burckhardt & Cho, 2018* 
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 LIVIIDAE Löw, 1879 

  Euphyllurinae Crawford, 1914 

   Euphyllurini Crawford, 1914 

    Ligustrinia Loginova, 1973 

     Ligustrinia herculeana (Loginova, 1967) 

    Syringilla Loginova, 1967 

     Syringilla humerosa (Loginova, 1967) 

   Liviinae Löw, 1879 

    Livia Latreille, 1802 

     Livia jesoensis Matsumura, 1908 

     Livia khaziensis Heslop-Harrison, 1949† 

    Syntomoza Enderlein, 1921 

     Syntomoza magna (Kuwayama, 1908) 

 PSYLLIDAE Latreille, 1807 

  Acizziinae White & Hodkinson, 1985 

    Acizzia Heslop-Harrison, 1961 

     Acizzia jamatonica (Kuwayama, 1908) 

     Acizzia sasakii (Miyatake, 1963) 

  Macrocorsinae Vondráček, 1963 

    Colophorina Capener, 1973† 

     Colophorina flavivittata (Li, 1992)† 

     Colophorina robinae (Shinji, 1938)‡ 

    Epiacizzia Li, 2002† 
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     Epiacizzia kuwayamai (Crawford, 1911)† 

  Psyllinae Latreille, 1807 

    Anomoneura Schwarz, 1896 

     Anomoneura mori Schwarz, 1896 

    Cacopsylla Ossiannilsson, 1970 

     Cacopsylla abdominalis (Meyer-Dür, 1871)†§ 

     Cacopsylla albopontis (Kuwayama, 1908)†‡§¶ 

     Cacopsylla ambigua (Foerster, 1848) 

     Cacopsylla araliae (Konovalova, 1981)†‡ 

     Cacopsylla baccatae Cho & Burckhardt, 2017* 

     Cacopsylla bibari (Kwon, 1983)§ 

     Cacopsylla burckhardti Luo, Li, Ma & Cai, 2012† 

     Cacopsylla coccinea (Kuwayama, 1908) 

     Cacopsylla elaeagni (Kuwayama, 1908)§ 

     Cacopsylla elaeagnicola (Miyatake, 1963) 

     Cacopsylla fatsiae (Jensen, 1957) 

     Cacopsylla fulguralis (Kuwayama, 1908) 

     Cacopsylla hederae (Miyatake, 1964) 

     Cacopsylla intacta (Loginova, 1964) 

     Cacopsylla jukyungi (Kwon, 1983)§¶ 

     Cacopsylla juwangsana (Kwon, 1983) 

     Cacopsylla koreacola (Kwon, 1983) 

     Cacopsylla lineaticeps (Kwon, 1983)§ 
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     Cacopsylla maculatili Li, 2011†§ 

     Cacopsylla mali (Schmidberger, 1836) 

     Cacopsylla moiwasana (Kuwayama, 1908)†§ 

     Cacopsylla nopeunsanicola (Kwon, 1983)†§ 

     Cacopsylla palgongsana (Kwon, 1983) 

     Cacopsylla peninsularis (Kwon, 1983)§ 

     Cacopsylla pseudosieboldiani (Konovalova & Loginova, 1985)†§ 

     Cacopsylla pseudoviburni (Kwon, 1983) 

     Cacopsylla pulchra (Zetterstedt, 1840)†§ 

     Cacopsylla rhododendri (Puton, 1871) 

     Cacopsylla saligna (Loginova, 1966)† 

     Cacopsylla sandolbaea (Park & Lee, 1982) 

     Cacopsylla sangjaei (Kwon, 1983)§ 

     Cacopsylla satsumensis (Kuwayama, 1908)†§ 

     Cacopsylla seolagsana (Kwon, 1983) 

     Cacopsylla seungmoi (Kwon, 1983) 

     Cacopsylla sibirica (Loginova, 1966)†‡ 

     Cacopsylla silvestris (Kwon, 1983) 

     Cacopsylla subcoccinea (Kwon, 1983) 

     Cacopsylla tobirae (Miyatake, 1964) 

     Cacopsylla ulleungensis (Kwon, 1983) 

     Cacopsylla viburnicola (Li & Yang, 1992)† 

     Cacopsylla visci (Curtis, 1835)† 
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     Cacopsylla vondraceki (Klimaszewski, 1963) 

     Cacopsylla zinovjevi (Loginova, 1965)† 

    Cyamophila Loginova, 1976 

     Cyamophila floribundae Cho & Burckhardt, 2017* 

     Cyamophila hexastigma (Horváth, 1899) 

     Cyamophila willieti (Wu, 1932) 

    Psylla Geoffroy, 1762 

     Psylla alniformosanaesuga Lauterer, Yang & Fang, 1988† 

    Spanioneura Foerster, 1848† 

     Spanioneura longicauda (Konovalova, 1986)†‡ 

 TRIOZIDAE Löw, 1879 

    Bactericera Puton, 1876 

     Bactericera breviatiformis Kwon, 1983 

     Bactericera calcarata (Schaefer, 1949) 

     Bactericera distinctissima Kwon & Lee, 1981 

     Bactericera gobica (Loginova, 1972)† 

     Bactericera koreana (Klimaszewski, 1968) 

     Bactericera koreostriola Kwon, 1983 

     Bactericera miyatakei Kwon & Lee, 1981 

     Bactericera myohyangi (Klimaszewski, 1968) 

     Bactericera nobilis Kwon, 1983 

     Bactericera taeguensis Park & Lee, 1985 

     Bactericera yamagishii Kwon & Lee, 1981 
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    Eotrioza Konovalova, 1987† 

     Eotrioza ussuriensis Konovalova, 1987†§ 

    Epitrioza Kuwayama, 1910 

     Epitrioza mizuhonica Kuwayama, 1910 

     Epitrioza yasumatsui Miyatake, 1978 

    Heterotrioza Dobreanu & Manolache, 1960 

     Heterotrioza chenopodii (Reuter, 1876) 

    Trichochermes Kirkaldy, 1904 

     Trichochermes grandis Loginova, 1965 

    Trioza Foerster, 1848 

     Trioza abdominalis Flor, 1861 

     Trioza breviata Kwon & Lee, 1981 

     Trioza chilgia Park & Lee, 1980‡¶ 

     Trioza cinnamomi (Boselli, 1930)†‡ 

     Trioza machilicola Miyatake, 1968† 

     Trioza mayicola Kwon & Lee, 1981 

     Trioza nigra Kuwayama, 1910 

     Trioza quercicola Shinji, 1944† 

     Trioza rhamnisuga Li, 1994†‡§ 

     Trioza stackelbergi Loginova, 1967†‡ 
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4.2. Systematic accounts 

 

The psyllids fauna of Korea comprises 112 described species in 29 genera with species 

representing seven of the currently recognized families except for the tropical Phacopteronidae. 

The vast majority of Korean psyllids (70%) belongs to the family Psyllidae, 23% belongs to the 

second largest family Triozidae. 

 

Systematic accounts 

 

ORDER HEMIPTERA 

SUBORDER STERNORRHYNCHA 

SUPERFAMILY PSYLLOIDEA Latreille, 1807 

 

Key to families of superfamily Psylloidea in Korea 

1 Forewing with false cross vein between Rs and M (Fig. 211) ......................... Carsidaridae 

- Forewing without false cross vein between Rs and M, characters different ........................ 2 

2 Metapostnotum with horn-like processes or tubercles ................................... Homotomidae 

- Metaposnotum without horn-like processes or tubercles ..................................................... 3 

3 Forewing with trifurcating veins R, M and Cu arising from a common stem (Fig. 268) ......  

  ............................................................................................................................... Triozidae 

- Forewing with bifurcating veins M and Cu bearing distinct common stem M+Cu (Figs. 

202, 218, 224) ...................................................................................................................... 4 
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4 Metatibia with an open crown of sclerotised apical spurs or sometimes grouped (Figs. 292, 

331, 348). Forewing mostly coriaceous (Figs. 279, 318, 335) ............................................ 5 

- Metatibia with grouped sclerotised apical spurs. Forewing membraneous ......................... 6 

5 Genae not produced into processes (Figs. 201, 286, 325, 342); antennal subapical 

rhinarium on segments 4–9 (Figs. 285, 341); exception in Rhusaphalara, on segments 4, 6, 

8, and 9 (Fig. 359), if not genal processes well-developed (Fig. 351); antennal subapical 

rhinarium on segments 4–9 and two subapical rhinaria on segment 10 ........... Aphalaridae 

- Genal processes weakly developed or flattened and notched (Figs. 459, 476); antennal 

subapical rhinarium on segments 4, 6, 8, and 9 ....................................................... Liviidae 

6 Metatibia lacking outer apical spurs with only 2−6 inner spurs (Fig. 383). Metabasitarsus 

lacking lateral sclerotised spurs (Fig. 383), if present then forewing with large cell m1 and 

small flat cell cu1 (Fig. 378) ............................................................................. Calophyidae 

- Metatibia mostly with grouped apical spurs (Fig. 547). Metabasitarsus with 1−2 lateral 

sclerotised spurs, if absent then metatibia lacking sclerotised apical spurs, or spurs 

forming an open crown, or grouped and present on inner and outer side of metatibial apex, 

or meracanthus absent ............................................................................................ Psyllidae 

 

Family Aphalaridae Löw, 1879 

A large family of 693 species in sixty-eight genera distributed in the Holarctic region 

(Ouvrard, 2018). The species are mainly associated with herbaceous Astrales (Asteraceae) and 

Caryophyllales (Amaranthaceae, Polygonaceae, and Tamaricaceae) but also Apiales (Araliaceae), 

Aquifoliales (Aquifoliaceae), Laurales (Lauraceae), Sapindales (Nitrariaceae), and Solanales 
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(Solanaceae) (Burckhardt & Queiroz, 2013). At present, seventeen described species in six 

genera of four subfamilies are known from the Korean peninsula.  

The Aphalaridae contains five probably monophyletic subfamilies, viz. Aphalarinae, 

Pachypsyllinae, Rhinocolinae, Spondyliaspidinae, and Togepsyllinae. The latter three has usually 

tubercular but sometimes knob-like meracanthus rather than well-developed horn-like 

meracanthus in the former two. This may constitute a synapomorphy grouping the three 

subfamilies. 

Adult metatibia forming an open crown of sclerotised apical spurs but sometimes grouped. 

Immatures with or without lobed tarsal arolium lacking unguitractor (Burckhardt & Ouvrard, 

2012). 

 

Key to subfamilies and genera of family Aphalaridae in Korea 

1 Genal processes absent (Fig. 201). Forewing with costal break (Fig. 202). Subapical 

rhinarium on antennal segments 4−9; exception: in Rhusaphalara, subapical rhinarium on 

antennal segments 4, 6, 8, and 9 (Fig. 359) ......................................................................... 2 

- Genal processes well-developed (Fig. 351). Forewing lacking costal break (Fig. 352). 

Subapical rhinarium on antennal segments 4−9 and 2 subapical rhinaria on segment 10. 

On Celtis ................................................................................. Pachypsyllinae…Celtisaspis 

2 Male proctiger with well-developed posterior lobes (Figs. 203, 296) ........ Aphalarinae…3 

- Male proctiger simple, elongated (Fig. 371)........................................................................ 5 

3 Forewing lacking pterostigma (Figs. 287, 326). Preocular sclerite moderate in size .......... 4 

- Forewing with pterostigma (Figs. 202, 343). Preocular sclerite small. On herbaceous 

Amaranthaceae ............................................................................................... Rhodochlanis 
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4 Clypeus tubular, often very long. Vertex angular anteriorly (Fig. 286). On herbaceous 

Polygonaceae .......................................................................................................... Aphalara 

- Clypeus spherical. Vertex usually rounded anteriorly, passing smoothly into genae (Fig. 

325). On herbaceous Asteraceae..................................................................... Craspedolepta 

5 Head, thorax and forewing bearing conspicuous, rod-like setae (Figs. 369, 370). Metacoxa 

with thumb-like meracanthus (Fig. 375). Basitarsal spurs absent (Fig. 375). On Lauraceae  

  ................................................................................................... Togepsyllinae…Togepsylla 

- Head, thorax and forewing smooth (Figs. 360, 361). Metacoxa with tubercular 

meracanthus (Fig. 366). Basitarsal spurs present (Fig. 366). On Anacardiaceae ..................  

  ............................................................................................. Rhinocolinae…Rhusaphalara 

 

Subfamily Aphalarinae Löw, 1879 

Former diagnoses were provided by Loginova (1964a) and Brown & Hodkinson (1988). 

Burckhardt & Ouvrard (2012) recognized five extant tribes, i.e. Aphalarini, Caillardiini, 

Colposceniini, Gyropsyllini, Xenaphalarini, and one extinct fossil tribe, Paleopsylloidini. 

Subsequently, phylogenetic relationships of world Aphalarinae were analysed and well-defined 

by Burckhardt & Queiroz (2013). Their cladistics methodology resulting in the new family-level 

synonymies and there’s no relevant supported tribe level classification. 

 

Genus Aphalara Foerster, 1848 

Psylla (Aphalara) Foerster, 1848: 67. 

Aphalara Foerster: Lichtenstein, 1874: 228. 

Rumicita Gegechkori, 1981: 695; synonymised by Burckhardt, 1988a: 32. 
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Pseudaphorma Conci & Tamanini, 1985: 349; synonymised by Burckhardt & Mifsud, 2003: 18. 

 

Type species: Aphalara polygoni Foerster, 1848, by subsequent designation of Crawford (1911b). 

 

Diagnosis. Clypeus tubular, often very long. Genae not produced into processes. Vertex 

angular anteriorly (Fig. 286). Antenna (Fig. 285) with subapical rhinarium on segments 4−9. 

Forewing (Fig. 287) lacking pterostigma; surface spinules arranged in cellular pattern. Tibial 

spurs forming open crown; basitarsal spurs present (Fig. 292). Mostly associated with herbaceous 

Polygonaceae such as Polygonum L. and Rumex L. 

Etymology. A- (prefix a- = not) + φαλαρα (phalaros = having a white patch) in Greek. 

Distribution. Holarctic. 

Host plant. Polygonaceae (Caryophyllales). 

Comments. This is a Holarctic genus containing forty-six species worldwide and five 

Korean species (Ouvrard, 2018). Species of Aphalara are particularly associated with herbaceous 

plants of the family Polygonaceae (Ossiananilsson, 1992; Burckhardt & Queiroz, 2013). For the 

exact species determination, both males and females are required (Hodkinson & White, 1979). 

 

Key to species of genus Aphalara in Korea 

1 Forewing (Fig. 311) with pattern consisting of brown to dark brown spots and patches .... 2 

- Forewing (Figs. 287, 303) without dark pattern .................................................................. 4 

2 Head (Fig. 310) without anteorbital tubercles and macroscopic setae. Outer anterior vertex 

margin concavely round and protruded. On Fallopia ............................................. A. itadori 
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- Head (Figs. 294, 318) with anteorbital tubercles. Outer anterior vertex margin not 

protruded. On Persicaria or Polygonum ............................................................................. 3 

3 Anteorbital tubercles small. Male proctiger (Fig. 296) with elongated posterior lobes 

bearing inwards directed hook in basal third, tubular and slender. Paramere (Figs. 296, 

298) round at apex ................................................................................................ A. fasciata 

- Anteorbital tubercles large. Male proctiger (Fig. 320) with elongated posterior lobes 

bearing inwards directed hook in basal half, weakly narrowing to apex. Paramere (Figs. 

320, 322) obliquely blunt at apex .................................................................... A. jungsukae 

4 Distal segment of aedeagus (Fig. 291) beak-like shape, inwardly curved at antero-apical 

portion. Circumanal ring (Fig. 289) consisting of one complete and one incomplete row of 

pores ................................................................................................................. A. avicularis 

- Distal segment of aedeagus (Fig. 307) beak-like shape, away from the axis at apex. 

Circumanal ring (Fig. 305) expanded distally ............................................................ A. freji 

 

Aphalara avicularis Ossiannilsson, 1981 

Figs. 17, 285−292 

 

Aphalara rumicicola avicularis Ossiannilsson, in Ossiannilsson & Jansson, 1981: 24. 

Aphalara avicularis Ossiannilsson, 1981: 24: Lauterer, 1982: 138. 

Aphalara polygoni sensu Park & Lee, 1982c: 13; Kwon 1983: 18; Kwon et al., 2016: 132, p.p., 

nec Foerster, 1848: 90, misidentifications. 
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Material examined. South Korea: 1 ♂, 3 ♀, GB, Gyeongsan-gun, Hayang-eup, 

21.v.1980, 5.vii.1980, (Y. J. Kwon), (NMW, dry mounted; identified as Aphalara polygoni); 2 ♂, 

3 ♀, same data but 5.vii.1980, (Y. J. Kwon), (NIBR, dry mounted; identified as Aphalara 

polygoni); 1 ♀, GB, Cheongsong-gun, Budong-myeon, Mt. Juwang, 19.vii.1981, (Y. J. Kwon), 

(NIBR, dry mounted; identified as Aphalara polygoni); 1 ♀, GN, Samnam-myeon, 21.iii.1982, 

(Y. J. Kwon), (NIBR, dry mounted; identified as Aphalara polygoni); 1 ♂, 3 ♀, GB, Daegu City, 

22.iii.1982, (Y. J. Kwon), (NIBR, dry mounted; identified as Aphalara polygoni); 9 ♂, 2 ♀, GG, 

Suwon-si, 8.viii.1983, (Y.I. Lee), (NAAS, dry mounted; identified as Aphalara polygoni); 9 ♂, 8 

♀, JN, Suncheon-si, Daedae-dong 162-2, Suncheon Bay Eco Park, 14.ix.2014, (G. Cho), (SNU, 

dry and slide-mounted, in 95% ethanol); 2 ♂, GW, Inje-gun, Girin-myeon, Jindong-ri, Mt. 

Jeombong, Danmok-ryeong, 15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 3 ♂, 2 ♀, GW, 

Pyeongchang-gun, Daegwanryeong-myeon, Hoenggye-ri, Mt. Jewang, N37°40'57.17" 

E128°45'42.85", 850 m, 31.iii.2016, (G. Cho), (SNU, in 95% ethanol).  

Diagnosis. Adult. Head (Fig. 286) with large anteorbital tubercles. Forewing (Fig. 287) 

lacking pattern. Paramere (Figs. 288, 290) clavate with truncate apex, antero-apical portion with 

thumb-like process. Distal segment of aedeagus (Fig. 291) strongly dilated with inwardly curved 

beak-like tip.  

Adults resemble Aphalara freji (Burckhardt & Lauterer, 1997b) in the superficially 

similar appearance, the forewing lacking patches or dots, the apically blunt paramere, the short 

female terminalia. It differs in the paramere that is with well-produced apico-posterior portion, 

especially in the distal segment of aedeagus that is pointing away from the axis in A. freji. 

Description. Adult. Coloration (Fig. 17). Body colour orange to light brown with whitish 

patches and longitudinal stripes on the dorsum of head and thorax, respectively. Antenna 
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brownish orange, terminal two segments dark brown to black. Compound eyes grey, ocelli 

orange. Forewing almost transparent, veins light brown, without well-defined dark pattern, small 

dark brown cloudy marking present at the apex of clavus. Legs orange-brown; basitarsi darker in 

colour.  

Structure. Head (Fig. 286) with large anteorbital tubercles; preocular sclerite small and 

protruded; genae not produced into processes; vertex with microscopic setae and small anterior 

tubercles, outer posterior margin concave. Antenna (Fig. 285) 10-segmented, with subapical 

rhinarium on each of segments 4‒9; segment 3 the longest; two terminal setae of segment 10 

subequal in length and about as long as the segment. Forewing (Fig. 287) oblong; pterostigma 

absent; costal and anal break present; vein C+Sc weakly rounded or relatively straight; cell c+sc 

elongated oblong, narrow at apex, almost parallel in the middle; vein Rs almost straight to the 

middle, weakly sinuous in apical half, curved towards foremargin apically; vein M evenly curved; 

vein M1+2 curved in basal half, almost straight in apical half; vein M3+4 almost straight; cell m1 

subtriangular, like isosceles triangle; vein Cu1a moderately curved in the middle; vein Cu1b short, 

weakly and evenly curved; cell cu1 trapezoidal; surface spinules present in all cells, moderately 

spaced, forming regular pattern. Hindwing simple and membraneous. Hind leg (Fig. 292) 

saltatorial; metacoxa with thumb-like meracanthus; genual spine absent; metatibia with nine 

almost equidistant sclerotised apical spurs forming an open crown; metabasitarsus with two small 

sclerotised tarsal spurs apically; metatarsus with two falcate claws. Male proctiger (Fig. 288) 

with a pair of posterior lobes bearing an inwards directed hook in the basal half of the lower 

margin; apical portion of proctiger, in profile, tubular thick, with stout simple setae; around upper 

half including posterior lobes covered with stout simple setae. Subgenital plate (Fig. 288) large, 

subpentagonal in profile, somewhat concave at dorsal margin, sparsely hairy with short or stout 
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simple setae. Paramere (Figs. 288, 290) lamellar, clavate in profile with stout simple setae on 

inner and outer surfaces, slightly rounded, widened, and flattened apically with antero-basal 

projection and anterior sclerotised subapical thumb-like process. Distal segment of aedeagus (Fig. 

291) large relative to the basal segment; two fifths from the apex dilated and large with beak-like 

tip, curved inward; weakly sclerotised end tube of the ductus ejaculatorius short and S-shaped. 

Female terminalia (Fig. 289) thick and short with stout simple setae. Female proctiger subacute 

apically, a third from the apex slightly convex; circumanal ring relatively large with one 

complete and one incomplete rows of pores. Subgenital plate triangular and subacute apically, in 

profile. Lateral valvulae quadrate and rounded apically; dorsal valvulae cuneated, short, and thick; 

ventral valvulae spear-like shape, gently curved.  

Fifth instar immature. Description by Ossiannilsson (1992: 45). 

Etymology. Named after its host Polygonum aviculare. 

Distribution. Belarus, Czech Republic, Czechoslovakia, Finland, Great Britain, Hungary, 

Norway, Poland, Slovenia, South Korea (GB, GN, JN), Sweden, Switzerland. 

Host plant. Persicaria lapathifolia (L.) Delarbre, Polygonum L., P. aviculare L. 

(Polygonaceae). 

Comments. Park & Lee (1982c) list Aphalara polygoni collected on Polygonum aviculare 

which suggests that their specimens belong to A. avicularis. Their material was not available for 

examination for confirmation. Kwon (1983) reported Aphalara polygoni from seven provinces in 

South Korea, indicating that the host plants are Polygonum spp. Kwon’s (1983: 179, plate XXXI) 

illustration of the distal portion of the aedeagus resembles that of A. avicularis. We examined 

specimens identified by Kwon as A. polygoni that are A. avicularis. We do not know whether the 

material listed by Kwon (1983) under A. polygoni contains also A. freji, another species 
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associated with Polygonum spp. or genuine A. polygoni which develop on Rumex spp. 

(Burckhardt & Lauterer 1997). We have not seen specimens of the latter and its presence in 

Korea is currently not confirmed. 

 

Aphalara fasciata Kuwayama, 1908 

Figs. 18, 293−300 

 

Aphalara fasciata Kuwayama, 1908: 153. 

Psylla tadeana Shinji, 1938: 148; synonymised by Sasaki, 1954: 29. 

Psylla polygonifoliae Shinji, 1942: 4; synonymised by Sasaki, 1954: 29. 

Aphalara augusta Fang, 1990: 104; synonymised by Burckhardt & Lauterer, 1997b: 288. 

 

Material examined. Japan: 3 ♂, 3 ♀, Honshu, Kyoto Pref., Miyama-chô, 10.viii.2004, 

on Polygonum longisetum (J. Abe), (SNU, dry mounted); 2 ♂, 1 ♀, Honshu, Tochigi Pref., 

Utsunomiya city, Shimokake-machi, 10.ix.2014, on Persicaria longiseta (R. Sonobe), (SNU, 

slide-mounted, 95% ethanol). South Korea: 1 ♂, GG, Suwon-si, 12.v.1983, (Y.I. Lee), (NAAS, 

dry mounted); 7 ♂, 3 ♀, JN, Is. Heuksando, 13.viii.1981, (Y.J. Kwon), (NIBR, dry mounted); 3 

♂, 2 ♀, GN, Mt. Geumsan, 29.iii.1982, (Y.J. Kwon), (NIBR, dry mounted); 4 ♂, GW, 

Pyeongchang-gun, Daegwanryeong-myeon, Hoenggye-ri, Mt. Jewang, N37°40'57.17" 

E128°45'42.85", 850 m, 31.iii.2016, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 294) with small anteorbital tubercles. Forewing (Fig. 295) 

with pattern consisting of brown to dark brown spots and patches. Posterior lobes in male 

proctiger long and slender. Paramere (Figs. 296, 298) without antero-basal projection, rounded 
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apically, anterior subapical process removed from apex. Distal segment of aedeagus (Fig. 299) 

weakly dilated apically, with large dorso-apical membranous sac, apico-ventral process small and 

hooked.  

Description. Adult. Coloration (Fig. 18). Body colour ochreous with whitish patterns and 

whitish and reddish-brown longitudinal stripes on the dorsum of head and thorax, respectively. 

Antenna brown, two terminal segments dark brown to black. Compound eyes yellowish brown, 

ocelli orange. Forewing transparent with brown cloudy patterns mainly from cell cu2 and a third 

from the apex, indistinct or well-defined pattern consisting of light to dark brown spots and 

patches, veins generally brown, sometimes darkened only along the veins, apex of clavus dark 

brown to black. Legs brown to dark brown. 

Structure. Head (Fig. 294) with small anteorbital tubercles; preocular sclerite small; genae 

not produced into processes; vertex with microscopic setae and small anterior tubercles, outer 

posterior margin concave angularly. Antenna (Fig. 293) 10-segmented, with subapical rhinarium 

on each of segments 4‒9; segment 3 the longest; two terminal setae of segment 10 subequal in 

length, longer than the segment, and about as long as segment 9. Forewing (Fig. 295) oblong; 

costal and anal break present; vein C+Sc weakly curved; cell c+sc elongated oblong, narrow at 

apex; vein Rs sinuous, curved towards foremargin apically; vein M evenly curved; vein M1+2 

curved a fourth basally, almost straight distally; vein M3+4 almost straight; cell m1 subtriangular; 

vein Cu1a curved in the middle; vein Cu1b short; cell cu1 trapezoidal; surface spinules present in 

all cells, forming transverse rows. Hindwing simple and membranous. Hind leg (Fig. 300) 

saltatorial; metacoxa with short conical meracanthus; genual spine absent; metatibia with nine 

almost equidistant sclerotised apical spurs forming an open crown; metabasitarsus with two small 

sclerotised tarsal spurs apically; metatarsus with two falcate claws. Male proctiger (Fig. 296) 
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with a pair of elongated tubular posterior lobes bearing an inwards directed hook in the basal 

third of the lower margin; apical portion of proctiger, in profile, tubular, with stout simple setae. 

Subgenital plate (Fig. 296) large, sub-pentagonal, in profile, roundly concave at the middle of 

dorsal margin, sparsely hairy with short or stout simple setae. Paramere (Figs. 296, 298) clavate, 

lamellar in profile with stout simple setae on inner and outer surfaces, rounded and slightly 

protruded apically with small antero-basal projection and anterior sclerotised tooth in apical third, 

hook-like; outer posterior margin sinuous, in profile. Distal segment of aedeagus (Fig. 299) small 

relative to the basal segment; with large dorso-apical membranous sack; apico-ventral process 

small pointed hook-like, sclerotised distally and convex proximally; sclerotised end tube of the 

ductus ejaculatorius short, relatively thick, and S-shaped. Female terminalia (Fig. 297) thick and 

short. Female proctiger bluntly rounded or subacute apically, concave in the middle, with long 

simple setae in distal half; circumanal ring relatively large with one complete and one incomplete 

rows of pores. Subgenital plate truncate apically, in profile. Lateral valvulae quadrate and 

concave apically; dorsal valvulae cuneated; ventral valvulae spear-like shape and straight.  

Fifth instar immature. Description by Fang (1990: 104) under Aphalara augusta. 

Etymology. From the Latin adjective fasciātus, -a, -um (= banded). 

Distribution. China (Guangdong), Japan, Russia (Primorye), South Korea (GB, GG, GN, 

GW, JN), Taiwan. 

Host plant. Persicaria lapathifolia (L.) Delarbre, P. longiseta (Bruijn) Kitag., P. minor 

(Huds.) Opiz, Polygonum hydropiper L., Po. japonicum Meisn., Po. posumbu Buch.-Ham. 

(Polygonaceae). 

Comments. According to Baba & Miyatake (1971), the larvae live in leaf margin roll 

galls (Burckhardt & Lauterer, 1997b). 
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Aphalara freji Burckhardt & Lauterer, 1997 

Figs. 19, 301−308 

 

Aphalara polygoni auct. Nec Foerster, 1848: 90. 

Aphalara freji Burckhardt & Lauterer, 1997b: 296. 

Aphalara polygoni var. herbicola Loginova, 1961: 615; Burckhardt & Lauterer, 1997b: 305. 

Aphalara polygoni sensu Kwon, 1983: 18, nec Foerster, 1848: 90, misidentification. 

 

Material examined. South Korea: 8 ♂, 11 ♀, JN, Suncheon-si, Daedae-dong 162-2, 

Suncheon Bay Eco Park, 14.ix.2014, Persicaria lapathifolia (G. Cho), (SNU, dry and slide-

mounted, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 302) with large anteorbital tubercles. Forewing (Fig. 303) 

without well-defined dark pattern. Paramere (Figs. 304, 306) with large antero-basal projection, 

slightly widened apically, anterior subapical claw-like. Distal segment of aedeagus (Fig. 307) 

without dorso-apical membranous sac, apical dilation large, apex beak-like shape, pointing away 

from axis. Circumanal ring moderately expanded distally. See under A. avicularis. 

Description. Adult. Coloration (Fig. 19). Body colour light yellowish brown with whitish 

patterns and whitish longitudinal stripes on the dorsum of head and thorax, respectively. Antenna 

yellowish brown with two terminal segments dark brown to black. Compound eyes yellowish 

brown, ocelli orange. Forewing membrane transparent without well-defined dark pattern but 

sometimes infuscate, veins light yellowish brown, tip of each vein somewhat darker in colour. 

Legs yellowish brown; tip of basitarsi and claws dark brown. 
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Structure. Head (Fig. 302) with large anteorbital tubercles; preocular sclerite small and 

not protruded; genae not produced into processes; vertex with microscopic setae and small 

anterior tubercles, outer posterior margin concave angularly; tubercles between antennal insertion 

and eye large, conspicuous. Antenna (Fig. 301) 10-segmented, with subapical rhinarium on each 

of segments 4‒9; segment 3 the longest; two terminal setae of segment 10 not equal in length. 

Forewing (Fig. 303) oblong; pterostigma absent; costal and anal break present; vein C+Sc gently 

rounded; cell c+sc elongated oblong, narrow at apex; vein Rs sinuous, curved towards 

foremargin apically; vein M evenly curved; vein M1+2 slightly curved; vein M3+4 almost straight; 

cell m1 subtriangular; vein Cu1a curved in the middle; vein Cu1b short; cell cu1 narrow and 

trapezoidal; surface spinules present in all cells, forming regular squares or rhombi. Hindwing 

simple and membraneous. Hind leg (Fig. 308) saltatorial; metacoxa with relatively long thumb-

like meracanthus; genual spine absent; metatibia with nine almost equidistant sclerotised apical 

spurs forming an open crown; metabasitarsus with two small sclerotised tarsal spurs apically; 

metatarsus with two falcate claws. Male proctiger (Fig. 304) with a pair of posterior lobes 

bearing an inwards directed slender hook in the almost middle of the lower margin; apical 

portion of proctiger, in profile, tubular thick, with stout simple setae. Subgenital plate (Fig. 304) 

large, sub-triangular in profile, rounded apically, sparsely hairy with short or stout simple setae. 

Paramere (Figs. 304, 306) clavate, lamellar in profile with stout simple setae on inner and outer 

surfaces, flattened, blunt, and widened apically with large antero-basal projection and anterior 

sclerotised subapical small, claw-like process. Distal segment of aedeagus (Fig. 307) small 

relative to the basal segment without dorso-apical membranous sack; apico-ventral process of 

aedeagus large, beak-like, weakly sclerotised distally and convex proximally, beak pointing away 

from axis; weakly sclerotised end tube of the ductus ejaculatorius S-shaped. Female terminalia 
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(Fig. 305) thick and short with short and stout simple setae. Female proctiger bluntly rounded 

apically, a third from the apex slightly convex; circumanal ring relatively large and moderately 

expanded distally. Subgenital plate triangular and subacute apically, in profile. Lateral valvulae 

rounded quadrate; dorsal valvulae cuneated; ventral valvulae spear-like shape, almost straight 

basally, gently curved apically. 

Fifth instar immature. Description by Ossiannilsson (1992: 43). 

Etymology. Named in honour of Dr. Frej Ossiannilsson. 

Distribution. Algeria, Austria, Belarus, Czech Republic, Denmark, Finland, Germany, 

Great Britain, Hungary, Iran, Italy, Poland, Romania, Russia (Northwest European Russia, St. 

Petersburg), Slovakia, Slovenia, South Korea (GN, JN), Sweden, Switzerland. 

Host plant. Persicaria amphibia (L.) Delarbre, P. lapathifolia (L.) Delabre, P. mitis 

(Schrank) Holub, P. tomentosum Willd., Polygonum L., Po. hydropiper L., Po. persicaria L. 

(Polygonaecae). 

Comments. See under Aphalara avicularis. 

 

Aphalara itadori (Shinji, 1938) 

Figs. 309−316 

 

Psylla itadori Shinji, 1938: 149. 

Aphalara itadori: Sasaki, 1954: 30. 

Aphalara nebulosa sesnsu Park & Lee, 1982c: 13, nec Zetterstedt, 1828: 551, misidentification. 

Aphalara kunashirensis Klimaszewski, 1983a: 8; synonymised by Burckhardt & Lauterer, 1997b: 

290. 
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Material examined. Japan: 2 ♂, 1 ♀, Honshu, Yamanashi Pref., Ashiyasu, Mt. Kitadake, 

12.vii.2001, on Fallopia japonica (H. Inoue), (SNU, slide-mounted, 95% ethanol); 3 ♂, 3 ♀, 

Honshu, Nagano Pref., Lida City, Kami-lida, Matsukawa (alt. 830 m), 23.v.2012, on Polygonum 

cuspidatum (H. Inoue), (SNU, dry mounted). South Korea: 1 ♂, GW, Mt. Seolak, 07.x.1974, 

(J.C. Paik), (NAAS, dry mounted); 1 ♀, GG, Suwon-si, 29.x.1974, (S.H. Oh), (NAAS, dry 

mounted); 3 ♂, 2 ♀, GN, Tongdosa Temple, 02.x.1979, (Y.J. Kwon), (NIBR, dry mounted); 4 ♂, 

1 ♀, GB, Goryeong-gun, Unsu-myeon, 27.viii.1980, (Y.J. Kwon), (NIBR, dry mounted); 4 ♂, 1 

♀, GB, Is. Ulleungdo, 27.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♀, GB, Ulleung-gun, 

Ulleung-eup, Dokdo-ri 1-96, Is. Dokdo, 26.vii.2001, (J.C. Jeong), (SNU, dry mounted); 2 ♀, GW, 

Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 17.v.2016, 

(G. Cho), (SNU, in 95% ethanol); 1 ♀, GB, Ulleung-gun, Seo-myeon, Taeha-ri, Taeha-ryeong, 

N37°29'22.96" E130°50'07.40", 300 m, 28.v.2017, (S.K. Kim), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 310) without anteorbital tubercles and vertex without 

macroscopic setae, outer anterior vertex margin concavely rounded. Forewing (Fig. 311) 

coriaceous with brown to dark brown pattern consisting of well-defined spots and patches; vein 

Cu1a moderately curved; cell cu1 quadrate. Paramere (Figs. 312, 314) with small antero-basal 

projection, slender in the middle and flattened and widened apically, anterior subapical process 

removed from apex, small and claw-like. Distal segment of aedeagus (Fig. 315) weakly dilated 

apically, with large dorso-apical membranous sac, apico-ventral process small, pointed, and 

hooked, roundly blunt at apex. 

Description. Adult. Coloration. Body colour ochreous with whitish longitudinal stripes 

on the dorsum of thorax. Antenna yellowish brown, apical two segments dark brown to black. 
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Forewing translucent to weakly coriaceous with light or dark brown pattern consisting of well-

defined spots and patches, veins brown.  

Structure. Head (Fig. 310) without anteorbital tubercles; preocular sclerite small and 

slightly protruded; genae not produced into processes; vertex with microscopic setae and small 

anterior tubercles, outer posterior margin concavely rounded; tubercles between antennal 

insertion and eye small, flattened. Antenna (Fig. 309) 10-segmented, with subapical rhinarium on 

each of segments 4‒9; segment 3 the longest but segments 3−8 subequal in length; two terminal 

setae of segment 10 subequal in length and about as long as the segment. Forewing (Fig. 311) 

oval; costal and anal break present; vein C+Sc curved near the middle; cell c+sc narrow 

pentagonal, relatively large; vein Rs sinuous, curved towards foremargin apically; vein M curved; 

vein M1+2 and M3+4 evenly curved; cell m1 subtriangular; vein Cu1a strongly curved in the middle; 

Cu1b short and almost straight; cell cu1 quadrate; surface spinules dense and present in all cells, 

forming regular cellular pattern. Hindwing simple and membraneous. Hind leg (Fig. 316) 

saltatorial; metacoxa with apically rounded and relatively long conical meracanthus; genual spine 

absent; metatibia with nine almost equidistant sclerotised apical spurs forming an open crown; 

metabasitarsus with two small sclerotised tarsal spurs apically; metatarsus with two falcate claws. 

Male proctiger (Fig. 312) with a pair of elongated posterior lobes bearing an inwards directed 

hook in the basal third of the lower margin; apical portion of proctiger, in profile, tubular thick, 

with stout simple setae. Subgenital plate (Fig. 312) large, quadrate, rounded ventrally, in profile, 

sparsely hairy with short or stout simple setae. Paramere (Figs. 312, 314) lamellar, clavate in 

profile with small antero-basal projection, slender in the middle, flattened and widened apically, 

stout simple setae present on inner and outer surfaces; anterior sclerotised subapical claw-like 

process protruded, posterior end with subacute or pointing apex; concave apically in the middle 
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of the apex. Distal segment of aedeagus (Fig. 315) small relative to the basal segment, with large 

dorso-apical membraneous sack; apico-ventral process small, pointed, hooked, strongly 

sclerotised distally and convex proximally; sclerotised end tube of the ductus ejaculatorius 

relatively long and thick, S-shaped. Female terminalia (Fig. 313) relatively long. Female 

proctiger subacute apically, concave in the middle, with long stout simple setae in the apical third; 

circumanal ring relatively large with one complete and one incomplete rows of pores. Subgenital 

plate cuneated, in profile. Lateral valvulae triangular and rounded apically; dorsal valvulae 

curved and cuneated; ventral valvulae curved and spear-like shape.   

Fifth instar immature. Unknown (Burckhardt & Lauterer, 1997b: 290). 

Etymology. Named after its host, Japanese knot weed (= itadori in Japanese). 

Distribution. Great Britain, Japan (Hokkaido, Honshu, Kyushu, Shikoku, Ryukyu), 

Russia (Kuril Islands), South Korea (GB, GG, GN, GW), Taiwan. 

Host plant. Fallopia sachalinensis (F. Schmidt) Ronse Decr., Polygonum L., P. 

cuspidatum Willd., P. reynoldii, P. reynoutria Makino, Reynoutria japonica Houtt. 

(Polygonaceae). 

Comments. A neotype designation might be necessary for this species. No type material 

is believed to be extant (Burckhardt & Lauter, 1997). 

 

Aphalara jungsukae Kwon, 1983 

Figs. 20, 317−324 

 

Aphalara jungsukae Kwon, 1983: 21. 
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Material examined. South Korea: 2 ♀, GB, Mt. Juwangsan, 19.vii.1981, (Y.J. Kwon), 

(NMW, dry mounted); 1 ♂, GW, Mt. Seolak, 06.viii.1983, (K. Chung), (NAAS, dry mounted); 4 

♂, 6 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, 11.iv.2014, (G. Cho), 

(SNU, dry and slide-mounted, in 95% ethanol); 1 ♀, GW, Pyeongchang-gun, Daegwanryeong-

myeon, Hoenggye-ri, Mt. Jewang, N37°40'57.17" E128°345'42.85", 850 m, 31.iii.2016, (G. Cho), 

(SNU, in 95% ethanol); 1 ♀, GW, Hongcheon-gun, Nae-myeon, Yuljeon-ri, Yuljeon elementary 

school, N37°49'41.26" E128°15'43.45", 650 m, 01.iv.2016, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 318) with large anteorbital tubercles. Forewing (Fig. 319) 

with well-defined brown to dark brown pattern. Paramere (Figs. 320, 322) obliquely blunt at 

apex, with small thumb-like antero-apical process. Distal segment of aedeagus (Fig. 323) weakly 

dilated apically to form subtriangle, with large posterior membranous sac, anterior subapical 

process straight, acute, beak-like shape, roundly angular at apex.  

Description. Adult. Coloration (Fig. 20). Body colour reddish-brown with whitish pattern 

and longitudinal stripes on the dorsum of head and thorax, respectively. Antenna orange-brown, 

apical two segments dark brown to black. Compound eyes yellowish brown to orange, ocelli 

orange. Forewing transparent with light or dark brown pattern consisting of well-defined spots 

and patches, veins yellowish brown. Legs reddish-brown; tips of basitarsi and claws black. 

Structure. Head (Fig. 318) with large anteorbital tubercles; preocular sclerite small; genae 

not produced into processes; vertex with microscopic setae and small anterior tubercles, outer 

posterior margin concave angularly. Antenna (Fig. 317) 10-segmented, with subapical rhinarium 

on each of segments 4‒9; segment 3 the longest; two terminal setae of segment 10 subequal in 

length and slightly shorter than the segment. Forewing (Fig. 319) oblong; costal and anal break 

present; vein C+Sc curved in the middle; cell c+sc rounded narrow pentagonal; vein Rs sinuous, 
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curved towards foremargin apically; vein M curved; vein M1+2 and vein M3+4 almost straight; cell 

m1 subtriangular; vein Cu1a strongly curved in the middle; Cu1b short, almost straight; cell cu1 

trapezoidal; surface spinules dense and present in all cells, forming regular cellular pattern, like 

small hexagons. Hindwing simple and membraneous. Hind leg (Fig. 324) saltatorial; metacoxa 

with conical meracanthus; genual spine absent; metatibia with nine almost equidistant sclerotised 

apical spurs forming an open crown; metabasitarsus with two small sclerotised tarsal spurs 

apically; metatarsus with two falcate claws. Male proctiger (Fig. 320) with a pair of elongated 

posterior lobes bearing an inwards directed hook in the basal third of the lower margin; apical 

portion of proctiger, in profile, tubular thick, with stout simple setae. Subgenital plate (Fig. 320) 

large, sub-triangular in profile, sparsely hairy with short or stout simple setae. Paramere (Figs. 

320, 322) lamellar, clavate in profile with stout simple setae on inner and outer surfaces, slightly 

slender in the middle, blunt and flattened apically with weakly produced antero-basal projection 

and anterior sclerotised subapical process, thumb-like. Distal segment of aedeagus (Fig. 323) 

small relative to the basal segment, with large dorso-apical membraneous sack; apico-ventral 

process small, pointed, hooked, strongly sclerotised distally and convex proximally; sclerotised 

end tube of the ductus ejaculatorius sinuous. Female terminalia (Fig. 321) thick and short. 

Female proctiger subacute apically, middle of the dorsal margin concave; circumanal ring 

relatively large with one complete and one incomplete rows of pores. Subgenital plate 

subtriangular and subacute apically, in profile. Lateral valvulae oval; dorsal valvulae cuneated 

and short; ventral valvulae spear-like shape, gently curved.   

Fifth instar immature. Unknown. 

Etymology. Not provided in the original description but it was probably named after 

Korean feminine name jungsuk.  
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Distribution. South Korea (GB, GN, GG, GW, JB, JN). 

Host plant. Unknown. 

Comments. This species is related to Aphalara fasciata and A. maculipennis as was 

suggested by Burckhardt & Lauterer (1997b).  

 

Genus Craspedolepta Enderlein, 1921 

Craspedolepta Enderlein, 1921: 118. 

Xanioptera Enderlein, 1921: 117; synonymised by Heslop-Harrison, 1949c: 784. 

Xanioptera (Xanioptera) Klimaszewski, 1983b: 26; formerly synonymised by Heslop-Harrison, 

1949c: 784.  

Xanioptera (Loginovia) Klimaszewski, 1983b: 26; formerly synonymised by Heslop-Harrison, 

1949c: 784. 

Aphalara (Anomocera) Crawford, 1914: 36; synonymised by Journet & Vickery, 1979: 4, 12. 

Craspedolepta (Anomocera) Crawford, 1914: 36; synonymised by Journet & Vickery, 1979: 12. 

Cerna (Tetrafollicula) Klimaszewski, 1974: 242; synonymised by Klimaszewski, 1983b: 25.  

Aphalara (Magnaphalara) Ramirez Gomez, 1960: 64; synonymised by Lauterer & Burckhardt, 

2004: 251. 

Cerna Klimaszewski, 1974: 242; synonymised by Lauterer & Burckhardt, 2004: 251. 

Tetrafollicula Klimaszewski, 1983b: 26; synonymised by Lauterer & Burckhardt, 2004: 273. 

Neocraspedolepta Conci & Tamanini, 1986: 206; synonymised by Lauterer & Burckhardt, 2004: 

273. 

Paracraspedolepta Conci, 1993: 505; synonymised by Burckhardt & Ouvrard, 2012: 8. 
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Type species: Aphalara artemisiae Foerster, 1848, by original designation. 

 

Diagnosis. Clypeus spherical. Genae not produced into processes. Vertex usually rounded 

anteriorly, passing smoothly into genae (Fig. 325). Antenna with subapical rhinarium on 

segments 4−9. Forewing (Fig. 326) lacking pterostigma; surface spinules arranged in cellular 

pattern. Tibial spurs forming open crown; basitarsal spurs present (Fig. 331). On mostly 

herbaceous Asteraceae such as Artemisia L.  

Etymology. Κράσπεδον (kraspedon = part of margin, border) + λεπτός (leptos = thin) in 

Greek. 

Distribution. Holarctic.  

Host plant. Asteraceae (Asterales). 

Comments. This is a Holarctic genus associated with plants of the families Asteraceae 

(Hodkinson & White, 1979). 144 species worldwide (Ouvrard, 2018) and eight from Korea are 

known to occur. For the exact species determination, both males and females are required. 

 

Key to species of genus Craspedolepta in Korea 

1 Head (Fig. 325) transversely narrow, anterior margin of vertex smooth. Forewing (Fig. 

326) oblong oval, with scattered dark spots which fused in apices of veins. Posterior lobes 

in male proctiger slender and long. Paramere (Figs. 327, 329) asymmetrically round at 

apex, antero-subapical portion with large claw-like tooth. Distal segment of aedeagus (Fig. 

330), with very small beak-like apico-ventral process, antero-subapical margin wrinkled; 

sclerotised end tube of the ductus ejaculatorius thick, very long, curved outward. Female 

proctiger (Fig. 328) simple, subacute apically ..................................................... C. formosa 
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- Head (Fig. 332) narrow, anterior margin of vertex concavely round. Forewing (Fig. 333) 

narrowed oblong oval, with scattered dark spots in cells, somewhat fused distally. 

Paramere (Figs. 334, 336) bent in the middle, antero-subapical portion with thumb-like 

process. Distal segment of aedeagus (Fig. 337), with slender ductus ejaculatorius. Female 

proctiger (Fig. 335) bearing a long slender apical process ............................... C. yongjungi 

 

Craspedolepta chonsamri Klimaszewski, 1968 

 

Craspedolepta chonsamri Klimaszewski, 1968a: 286. 

 

Material examined. Specimens are not available for examination. 

Diagnosis. Adult. Recognized by the forewing surface spinules which are not arranged 

but densely and irregularly spaced (Kwon, 1983). 

Description. Adult. Coloration. Body colour green, with irregular yellowish white streaks 

on head and thorax. Antenna pale yellowish white or yellow. Antennal segments 9−10 brownish 

black. Abdomen green; each segmental margin light greenish yellow. 

Structure. Vertex exceeding half as long as wide at median length. Antenna longer than 

head width. Forewing elongate, exceeding twice as long as wide, with numerous scattered brown 

spots; cell cu1 longer than cell m2; surface spinules not arranged in network pattern on apical 

portion but densely and irregularly covering membrane. Male proctiger with a pair of elongated 

posterior lobes; posterior lobe about twice as long as height of proctiger. Subgenital plate 

somewhat longer than wide. Paramere laminate extended apically; inner tooth short, not reaching 
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apical margins. Distal segment of aedeagus somewhat straight, cylindrical, apex bluntly and 

roundly inflated. Dorsal margin of female proctiger sinuous in profile.  

Fifth instar immature. Unknown. 

Etymology. Named after its type locality (Chonsam-ri in North Korea). 

Distribution. North Korea (HN). 

Host plant. Unknown. 

Comments. Craspedolepta chonsamri was described by Klimaszewski (1968a) from 3 

male and 2 female specimens which were collected from North Korea but it has not yet been 

reported from the South. He mentioned nothing about the host plant association. Afterward, 

Miyatake (1971a) and Klimaszewski (1973) reported the species from Korean peninsula again, 

probably repetition. Kwon (1983) reproduced the original description of C. chonsamri almost 

verbatim, though translated into English. Subsequently Park (1996) repeated the former records 

in his revised checklist. More information and material are needed for a species confirmation. 

The specimens are not directly examined in this study. The diagnosis and description were based 

on the descriptions of Klimaszewski (1968a) and Kwon (1983). 

 

Craspedolepta evaiana Klimaszewski, 1963 

 

Craspedolepta evaiana Klimaszewski, 1963b: 541. 

 

Material examined. Specimens are not available for examination. 

Diagnosis. Adult. According to Klimaszewski (1963), Craspedolepta evaiana resemble C. 

dracunculi Loginova. It differs in the paramere shape that is bent and S-shaped. Diagnostic 
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characters of C. evaiana are much smaller than C. dracunculi. Forewing is characteristic and the 

surface spinulation of forewing is also different from related species. 

Description. Adult. Coloration. Body colour green, with pale yellow or yellowish brown 

patches on head and thorax. Antenna yellowish, sometimes yellowish brown, with apices 

somewhat dark. Distal portion of vein M and apex of Rs yellowish brown. 

Structure. Forewing elongate, apical margin deeply rounded; membrane with inner half of 

spinule-area milky white along veins M + Cu1, Cu1a, Cu1b, and M1+2; surface spinules arranged so 

as to form distinct pattern in all cells, each delimited by a row of spinules. Male proctiger slightly 

shorter than subgenital plate, with posterior lobes tapered to apices. Paramere extended at bases 

and apical portions; inner tooth somewhat stout; tips elongately extended, bearing ventral and 

dorsal processes. Female proctiger longer than subgenital plate, with slender apex.  

Fifth instar immature. Unknown. 

Etymology. Not provided in the original description but probably derived from feminine 

name, eva. 

Distribution. North Korea (HB). 

Host plant. Unknown. 

Comments. Craspedolepta evaiana was described by Klimaszewski (1963) from 2 male 

and 6 female specimens which were collected from North Korea but it has not yet been reported 

from the South. Klimaszewski (1963) suspected that Artemisia L. can be a host plant of this 

species. Afterward, Miyatake (1971a) and Klimaszewski (1973) reported the species from 

Korean peninsula again. Kwon (1983) reproduced the original description almost verbatim, 

though translated into English. Park (1996) repeated the record in his revised checklist. More 

information and material are needed for a species confirmation. The specimens are not directly 
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examined in this study, the diagnosis and description were based on the descriptions of 

Klimaszewski (1963) and Kwon (1983). 

 

Craspedolepta flava (Kuwayama, 1908) 

 

Aphalara flava Kuwayama, 1908: 154. 

Craspedolepta flava: Enderlein, 1921: 118. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. According to Kwon (1983), the species can be easily diagnosed by the 

body size. 2.7−2.9mm in male total length, 3.1−3.3mm in female total length.  

Description. Adult. Coloration. Body colour yellowish green, with olive green tints on 

dorsum. Apical segment of antenna dark. Forewing yellowish subhyaline.  

Structure. Vertex longer than half as long as wide at median length, bluntly produced on 

each side of apical margin. Antenna longer than width of head including eyes. Pronotum about as 

wide as head including eyes. Forewing elongate with apical margins deeply rounded; vein Rs 

subparallel with vein M, slightly arched; cell m2 bell-like shaped; cell cu1 longer than cell m2. 

Metatibia with approximately 7−8 saltatorial spurs at the apex. Male proctiger shorter than 

subgenital plate; posterior lobes long, well developed. Paramere extended at distal half, with 

inner tooth not reaching apical margin. Female terminalia very long; proctiger longer than 

subgenital plate; length of circumanal ring less than half as long as remainder of proctiger; apical 

portion of proctiger slender, with tip slightly upturned in lateral view. 
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Fifth instar immature. Unknown. 

Etymology. From the Latin adjective flāvus, -a, -um (= yellow, golden). 

Distribution. Japan (Hokkaido, Honshu), Russia, South Korea (GB). 

Host plant. Artemisia L. (Asteraceae) (Kwon, 1983: 24). 

Comments. Craspedolepta flava was originally described from Japan by Kuwayama 

(1908) and the species was reported from Korea by Park et al. (1980) without details from 2 

female specimens. Subsequently, Kwon (1983) and Park (1996) repeated Park et al.’s (1980) 

record. Korean record of C. flava is doubtful. Apparently, they have not seen male specimen and 

the holotype nor other material of C. flava from Japan. It is difficult to understand why he added 

measured data of male body length and the male characters were poorly described and diagnostic 

characters were not illustrated in his book. Therefore Korean record of C. flava is doubtful. 

Russian C. flava in Konovalova (1988) differs from Korean C. flava drawings of Kwon 

(1983) in the forewing shape that is more elongated in Russian C. flava, dispersion of brown 

spots of the forewing which more densely covered in the apical half edge of the forewing in 

Korean C. flava. Wing venation is also looking slightly different. More material is necessary to 

evaluate the species identity including specimens, especially from Japan. 

 The specimens are not directly examined in this study, the diagnosis and description were 

based on the description of Kwon (1983). 

 

Craspedolepta formosa Loginova, 1962 

Figs. 21, 22, 325−331  

 

Craspedolepta formosa Loginova, 1962: 196. 
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Material examined. South Korea: 27 ♂, 22 ♀, GW, Hongcheon-gun, Nae-myeon, 

Gwangwon-ri, San 197-1, Sambong Recreation Center, 06.vi.2015, Artemisia cf. indica (G. Cho), 

(SNU, dry and slide-mounted, in 95% ethanol); 39 ♂, 58 ♀, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri 47-2, N37°51'37.44" E128°32'36.72", 900 m, 07.vi.2015, A. cf. indica (G. Cho), 

(KNA, NHMB, NIBR, SNU, dry and slide-mounted, in 95% ethanol); 2 ♂, same data but 

17.v.2016, A. cf. indica (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 325) narrow and transverse. Forewing (Fig. 326) with 

scattered dark spots, fused in the apices of veins. Posterior lobes in male proctiger slender and 

long. Paramere (Figs. 327, 329) with narrow neck in the middle and flattened, asymmetrically 

round, and expanded apex, antero-subapical portion with large claw-like tooth on inner surface. 

Distal segment of aedeagus (Fig. 330) dilated apically with large dorso-apical membranous sack; 

apico-ventral process very small beak-like, curved inward, apex roundly blunt, wrinkled in 

antero-subapical margin; sclerotised end tube of the ductus ejaculatorius very long and curved 

outward. 

Description. Adult. Coloration (Figs. 21, 22). Body colour light whitish apple green to 

light grey with pale yellow patches on the thorax. Antenna generally yellowish brown, basal two 

segments whitish apple green, apical one or two segments brown. Compound eyes grey, ocelli 

light orange. Forewing semitransparent and indistinctly coloured with scattered small black dots, 

fused black patches present at the apex of clavus, apices of veins R+M+Cu, M+Cu, R, and each 

tip of veins Cu1a, M1+2, M3+4, Rs. Legs light pale green; tibiae and basitarsi yellowish brown. 

Structure. Head (Fig. 325) narrow, transverse; preocular sclerite narrow and more slender 

near the lateral ocellus; genae not produced into processes; vertex with macroscopic setae and 

small anterior tubercles, outer posterior margin concave roundly. Antenna 10-segmented, with 
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subapical rhinarium on each of segments 4‒9; segment 3 the longest; two terminal setae of 

segment 10 subequal in length and short, shorter than the segment. Forewing (Fig. 326) oblong; 

pterostigma absent; costal and anal break present; vein C+Sc rounded in the middle; cell c+sc 

relatively large, elongated oblong, narrow at apex; vein Rs almost straight, curved towards 

foremargin apically; vein M slightly sinuous; vein M1+2 almost straight; vein M3+4 evenly curved 

in the basal half; cell m1 subtriangular; vein Cu1a moderately curved distally; vein Cu1b short, 

almost straight; cell cu1 narrow and horizontally long; surface spinules present in all cells, 

forming hexagonal cellular pattern. Hindwing simple and membraneous. Hind leg (Fig. 331) 

saltatorial; metacoxa with small and stout conical meracanthus; genual spine absent; metatibia 

with eight almost equidistant sclerotised apical spurs forming an open crown; metabasitarsus 

with two small sclerotised tarsal spurs apically; metatarsus with two falcate claws. Male proctiger 

(Fig. 327) with a pair of slender and tubular posterior lobes bearing an inwards directed hook in 

the basal third of the lower margin; apical portion of proctiger, in profile, tubular thick, with stout 

simple setae. Subgenital plate (Fig. 327) large, subpentagonal in profile, somewhat concave at 

dorsal margin, sparsely hairy with short or stout simple setae, reniform. Paramere (Figs. 327, 329) 

clavate, lamellar in profile with stout simple setae on inner and outer surfaces, rounded, widened, 

and flattened apically with small antero-basal projection and anterior strongly sclerotised 

subapical claw-like tooth. Distal segment of aedeagus (Fig. 330) small relative to the basal 

segment; two fifths from the apex dilated with dorso-apical membranous sack; apico-ventral 

process beak-like, curved inward, roundly blunt apically, wrinkled subapically; moderately 

sclerotised end tube of the ductus ejaculatorius long and curved outward. Female terminalia (Fig. 

328) thick with stout simple setae. Female proctiger subacute apically, evenly convex in the 

middle; circumanal ring relatively large with one complete and one incomplete rows of pores. 
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Subgenital plate cuneate, subacute apically, in profile. Lateral valvulae oval; dorsal valvulae 

cuneated, horizontally long; ventral valvulae spear-like shape, curved in a third from the apex. 

Fifth instar immature. Unknown. 

Etymology. Named after the old name of Taiwan, formosa. 

Distribution. Russia, South Korea (GW). 

Host plant. Artemisia L., Artemisia cf. indica Willd. (Asteraceae). 

 Comments. Recorded from Korea by Cho et al. (2017a: 532).  

 

Craspedolepta kwonii (Klimaszewski, 1997) 

 

Xanioptera (Loginovia) kwonii Klimaszewski, 1997: 63. 

Craspedolepta kwonii: Cho et al., 2017a: 534. 

 

Material examined. Specimens are not available for examination.  

Diagnosis. Adult. See under Craspedolepta yongjungi. 

Description. Adult. Coloration. Body colour sandy yellow, without any distinct spots on 

thorax. Forewing membrane slightly yellowish, covered with tiny, brown, distinctly separate 

spots.  

Structure. Vertex elongated, 1.68 times than wide. Forewing membrane blanketed with 

tiny, evenly distributed surface spinules, which leave free areas along veins. Vein Rs almost 

straight, at the end bent upwards. Vein M+Cu1 approximately 1.5 times as long as vein Cu1. Vein 

M 2.5 times as long as vein M1+2. Cell cu1 elongated. Cell m1 broad and short, 1.3−1.4 times as 

long as cell cu1.  
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Fifth instar immature. Unknown. 

Etymology. Named after Dr. Yong Jung Kwon. 

Distribution. North Korea (PB). 

Host plant. Unknown. 

Comments. See under Craspedolepta yongjungi. Kliaszewski (1997) described 

Craspedolepta kwonii from two or three female specimens from North Korea but it has not yet 

been reported from the South. The specimens are not directly examined in this study, the 

description was based on the description of Klimaszewski (1997).  

The specific name was named after Y.J. Kwon (Klimaszewski, 1997) but which is not 

correct according to Latin grammar and ICZN (art. 31.1.1). Craspedolepta kwonii should be 

corrected as “C. kwoni” but the original name should be kept (ICZN, 1999: art. 32.5.1). 

 

Craspedolepta retracta Klimaszewski, 1968 

 

Craspedolepta retracta Klimaszewski, 1968a: 287. 

 

Material examined. Specimens are not available for examination.  

Diagnosis. Adult. Recognized by the forewing structure which surface spinules present in 

all cells, leaving broad spinule-free stripes in the margins (Kwon, 1983). 

Description. Adult. Coloration. Body colour green, with ochreous yellow pattern on head 

and thorax. Vertex darker than other parts. Forewing, membrane slightly subhyaline, with 

scattered numerous dark brown spots, which irregularly fused each other so as to forming cloud 

patches on distal portions; veins pale yellow.  
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Structure. Vertex exceeding half as long as wide; median suture deep. Forewing elongated, 

exceeding two times as long as wide, deeply rounded at apical margins, broadest near middle; 

vein Rs rather straight, with only terminal portion bent upward; cell cu1 nearly as long as m2; 

surface spinules relatively dense, somewhat regularly distributed in all cells, leaving broad 

spinule free bands along the margins.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective retractus, -a, -um (= withdrawn, remote). 

Distribution. North Korea (PB). 

Host plant. Unknown.  

Comments. Craspedolepta retracta was described by Klimaszewski (1968a) from a 

single female specimen from North Korea but it has not yet been reported from the South. The 

specimens are not directly examined in this study, the diagnosis and description were based on 

the descriptions of Klimaszewski (1968a) and Kwon (1983). 

 

Craspedolepta spinosa Park & Lee, 1982 

 

Craspedolepta spinosa Park & Lee, 1982c: 14.  

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. See under Craspedolepta yongjungi. 

Description. Adult. Coloration. Body entirely yellowish green. Forewing membrane with 

dispersed blackish brown spots. Meracanthus blackish. 
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Structure. Head peachy form, declined diagonally. Vertex flattish, armed with long and 

chubby spines on the anterior and lateral margin. Anterior ocellus not visible at upper side. Genal 

area, with some spines. Pronotum flattish and parallelogram-like with spines on the lateral 

margin and anterior margin. On the mesopraescutum, several brown coloured markings. 

Forewing without pterostigma, vein Rs sinuated smoothly, cell M triangular, cell cu bullet-

shaped. Meracanthus well developed; apical part of metatibia armed with 1+4 black spurs. 

Female terminalia with rugged surface, and upper genital valve strongly upturned. Apical part of 

that terminated bluntly and on the middle of upper margin of that arosed a number of the long 

hairs. Upper genital valve longer than lower genital valve.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective spīnōsus, -a, -um (= thorny, prickly). 

Distribution. South Korea (JJ). 

Host plant. Artemisia L. (Asteraceae). 

Comments. See under Craspedolepta yongjungi. Park & Lee (1982c) described a new 

species from a single female specimen. According to them, only two female specimens were 

collected, one is holotype but another female specimen was severely damaged. The specimens 

are not directly examined in this study, the diagnosis and description were based on the 

descriptions of Park & Lee (1982c). The type material seems missing. 

 

Craspedolepta yongjungi Cho & Burckhardt, 2017 

Figs. 23−25, 332−340 

 

Craspedolepta conspersa sensu Kwon, 1983: 24, nec Löw, 1888: 31. 
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Xanioptera japonica sensu Park, 1996: 268, nec Klimaszewski, 1989: 7. 

Craspedolepta yongjungi Cho & Burckhardt, 2017: 534. 

 

Material examined. Holotype ♂, South Korea: GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 07.vi.2015, Artemisia cf. indica (G. Cho) 

(SNU; dry mounted).    

Paratypes. 42 ♂, 25 ♀, same data as holotype but (KNA, NHMB, SNU; dry and slide-

mounted, in 95% ethanol); 26 ♂, 24 ♀, 33 immatures, same data but 17.v.2016 (D. Burckhardt & 

G. Cho) (NHMB, SNU; slide-mounted, in 70% and 95% ethanol); 1 ♂, same data but 18.v.2016, 

A. cf. indica (G. Cho), (SNU, in 95% ethanol); 2 ♂, 3 ♀, same data but Hwacheon-gun, Sangseo-

myeon, Damok-ri, Sillnae Hill, N38°09'24.4" E127°31'23.3", 850 m, 25.v.2016, Artemisia cf. 

indica (D. Burckhardt & G. Cho) (NHMB, SNU; dry and slide-mounted, preserved in 70% and 

95% ethanol).  

Diagnosis. Adult. Adults of the new species resemble those of Craspedolepta conspersa 

(Löw), C. spinosa Park & Lee, C. japonica (Klimaszewski) and C. kwonii (Klimaszewski) in the 

narrow forewings bearing small dots, the apically broad, paramere, that is bent in the middle, and 

the female proctiger bearing a long apical process. It differs from the first species in the forewing 

that is apically narrowly rounded and bears more homogeneously distributed dark dots, the 

female proctiger that is stronger curved and the female subgenital plate whose ventral margin is 

angled in the middle and not evenly curved as in C. conspersa. From the other three species C. 

yongjungi differs in the brown dots that are denser and confluent in apical half of the forewing. 

Fifth instar immature. Body (Fig. 25) greenish or yellowish, elongate. Forewing pads 

with small humeral lobes. Margin of wing pads and abdomen bearing lanceolate setae (Fig. 339). 
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Circumanal ring (Fig. 340) small, in distance from posterior abdominal margin by more than its 

own length; consisting of a single row of pores. 

Description. Adult. Coloration (Figs. 23, 24). Body colour green (yellow in ethanol-

preserved specimens), with indistinct whitish pattern consisting of dots and yellow patches and 

longitudinal stripes on the dorsum of head and thorax, respectively. Antenna yellowish brown, 

two terminal segments dark brown to black. Compound eyes yellowish brown, ocelli yellow. 

Forewing transparent with irregularly spaced and fused brown dots, brown patches more densely 

spaced in apical third. Legs green; tibiae, basitarsi, and tarsi yellowish brown; spurs and claws 

light brown. 

Structure. Head (Fig. 332) and thorax covered in short macroscopic setae; vertex with 

each half evenly rounded anteriorly; preocular sclerite distinctly developed. Antenna 10-

segmented, 1.17‒1.24 as long as head width, with subapical rhinarium on segments 4‒9, segment 

3 the longest. Forewing (Fig. 333) slender, 2.72‒3.09 times as long as wide, narrowly rounded 

apically; cell m1 relatively narrow, cell cu1 long; pattern consisting of small brown spots that are 

relatively evenly covering wing membrane, denser in apical half where they are confluent; wing 

membrane lacking setae on dorsal surface; surface spinules fine, dense, leaving spinule-free rows 

along the veins. Hind leg (Fig. 338) saltatorial; metacoxa with thumb-like meracanthus; metatibia 

with eight almost equidistant apical sclerotised spurs, forming an open crown, lacking genual 

spine. Male proctiger (Fig. 334) with a pair of elongated posterior lobes bearing an inwards 

directed hook in the basal third of lower margin. Male subgenital plate (Fig. 334) subpentagonal, 

dorsally concave. Male paramere (Figs. 334, 336) curved in the middle with broad apical half; 

apico-posterior edge angular. Distal segment of aedeagus (Fig. 337) somewhat straight, apically 

dilated with posterior membranous sac, end tube of ductus ejaculatorius long and slender, curved 



87 

outward. Female terminalia (Fig. 335) cuneate. Female proctiger 1.06‒1.12 times as long as head 

width, with concave dorsal margin and long apical process. Female subgenital plate with long 

apical process, ventral margin angular in the middle. Lateral valvulae ovate; dorsal valvulae 

transverse, horizontally long; ventral valvulae spear-like shape, curved in the middle and slightly 

recurved at apex.  

Fifth instar immature (Figs. 25, 339, 340). Body (Fig. 25) greenish or yellowish, 

elongate. Antenna 7-segmented. Forewing pads with small humeral lobes. Margin of wing pads 

and abdomen bearing lanceolate setae. Tarsal arolium membraneous, sessile. Caudal plate 

angular posteriorly. Anus in ventral position (Fig. 339). Circumanal ring (Fig. 340) small, in 

distance from posterior abdominal margin by more than its own length; consisting of a single row 

of pores.  

Etymology. Named in honour of Professor Yong Jung Kwon for his pioneering work on 

Korean psyllids. 

Distribution. South Korea (GW). 

Host plant. Artemisia cf. indica Willd. (Asteraceae), confirmed by the presence of 

immatures. 

Comments. Craspedolepta conspersa was originally described from Romania (Südungarn, 

Langenfeld bei Weisskirchen) (Löw, 1888; see also Conci & Tamanini, 1983) and not Germany 

as stated by Kwon (1983). Subsequently the species was reported from Hungary (Klimaszewski, 

1961), Moldova (Loginova, 1966), Japan (Miyatake, 1969), Italy (Conci & Tamanini, 1983), 

Korea (Kwon, 1983), the Russian Far East (Konovalova, 1988), Slovenia (Seljak, 2006), 

Switzerland (Burckhardt & Lauterer, 2009) and Serbia (Jerinić-Prodanović, 2010). The record of 

Bulgaria by Klimaszewski (1973) is a likely error (Conci & Tamanini, 1983). Klimaszewski 
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(1989) described Xanioptera (Loginovia) japonica from Japan, apparently not aware of the 

reports of C. conspersa from Japan, Korea and the Russian Far East (Miyatake, 1969; Kwon, 

1983; Konovalova, 1988). Klimaszewski (1989) suggested that X. japonica is very close to C. 

conspersa differing in the longer antennae and relative lengths of the forewing veins M+Cu and 

Cu. For unknown reasons, Park (1996) suggested that Craspedolepta conspersa sensu Kwon 

(1983) from Korea is conspecific with Xanioptera japonica. Comparison of material from Japan 

identified as Xanioptera japonica and from Korea fitting Kwon’s description of C. conspersa 

shows subtile, though constant differences between the two taxa. The brown dots on the forewing 

are sparser and rarely coalesce in the former but are quite dense and confluent in the apical half 

of the forewing. The paramere in the former is slightly more rounded at the apico-posterior edge 

and slightly more angular in the latter. Further, the Korean populations differ from European C. 

conspersa in the more homogeneously spaced dark dots on the forewing, the apically more 

narrowly rounded forewing and the more curved female terminalia. Two other species are, in this 

context, of interest, viz. Craspedolepta spinosa Park & Lee (1982) and Xanioptera (Loginovia) 

kwonii Klimaszewski (1997). Both species are from Korea, poorly described and based on 

insufficient material lacking males, the former from 2 females, one of which damaged, from 

Mount Hallasan on Jeju Island, the latter from 2 or 3 females from Mount Myohyang, 

respectively. Both share the narrow forewings bearing brown dots but differ from the Korean 

material referred to C. conspersa in the dots on the forewing that are not confluent. We conclude 

that 1. Craspedolepta japonica (Klimaszewski) is a good species, currently known only from 

Japan; 2. C. spinosa and C. kwonii (Klimaszewski) are distinct from both C. japonica and from 

Korean populations previously referred to C. conspersa but their identity is doubtful; 3. the 
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European and Korean populations referred to C. conspersa are not conspecific. For this reason, 

we described the latter under the name Craspedolepta yongjungi. 

Klimaszewski (1987), using a phenetic approach to analyse the phylogenetic relationships 

between Palaearctic species, split Craspedolepta s. l. into four genera including the subgenera 

Xanioptera s. str. and Xanioptera (Loginovia). This analysis is flawed with methodological 

shortcomings and mistakes in the observation of some characters (Burckhardt & Lauterer, 1997b) 

and is, therefore, rejected. Here we follow the generic concepts of Burckhardt & Ouvrard (2012) 

and Burckhardt & Queiroz (2013). 

 

Genus Rhodochlanis Loginova, 1964 

Rhodochlanis Loginova, 1964c: 457. 

Rhombaphalara Loginova, 1964c: 456; synonymised by Burckhardt & Queiroz, 2013: 54. 

 

Type species: Psyllodes halimocnemis Becker, 1864, by original designation. 

 

Diagnosis. Genae not produced into processes (Figs. 201, 342). Antenna (Fig. 341) with 

subapical rhinarium on segments 4−9. Forewing (Figs. 202, 343) with pterostigma; surface 

spinules arranged in cellular pattern. Tibial spurs forming open crown; basitarsal spurs present 

(Fig. 348). Mostly associated with herbaceous Amaranthaceae usually halophilous (e.g. 

Salicornia L., Salsola L., and Suaeda Forssk.). 

Etymology. From the Greek ῥόδον (rhódon = rose) and χλᾰνίς (chlanís = upper-garment 

of wool in ancient Greek). 

Distribution. Palaearctic. 
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Host plant. Amaranthaceae (Caryophyllales). 

Comments. Rhodochlanis, including its synonym Rhombaphalara Loginova (Burckhardt 

& Queiroz, 2013), currently contains fifteen described species restricted to the Palaeartic region 

(Li, 2011; Cho et al., 2015; Ouvrard, 2018). As far as known, species develop on Amaranthaceae 

(Burckhardt & Queiroz, 2013; Cho et al., 2015). Ephedraceae as host of R. ephedrae Li as 

reported by Li (2011) is very unlikely as no immatures have been found.  

 

Rhodochlanis suaedicola Cho, Burckhardt & Lee 

Figs. 26–28, 201–209, 341–350 

 

Rhodochlanis suaedicola Cho, Burckhardt & Lee, 2015: 389.  

 

Material examined. Holotype ♂, South Korea: Incheon-si, Namdong-gu, Nonhyun-dong, 

Sorae Wetlands Ecological Park, 5.ix.2014, Suaeda japonica (G. Cho), (SNU, dry mounted).  

Paratypes. South Korea: 38 ♂, 35 ♀, 1 immature, same data as holotype (KNA, SNU, 

NHMB, NIBR, dry and slide-mounted, 95% ethanol); 19 ♂, 18 ♀, JN, Suncheon-si, Daedae-

dong, Suncheon Bay Ecological Park, 13.ix.2014, S. japonica (G. Cho); (SNU, NHMB, dry and 

slide-mounted, 95% ethanol). 

Nonparatypic material. South Korea: 3 ♀, Incheon-si, Namdong-gu, Nonhyeon-dong, 

Sorae Wetlands Ecological Park, 29.viii.2015, Suaeda japonica (G. Cho), (SNU, dry mounted); 1 

♀, same data but 03.vii.2015, S. japonica (G. Cho), (SNU, in 95% ethanol); 2 ♂, 5 ♀, same data 

but S. japonica (G. Cho), (SNU, in 95% ethanol); 9 ♂, 9 ♀, 14 immatures, same data but 

08.v.2016, S. japonica (G. Cho), (KNA, SNU, in 95% ethanol). 



91 

Diagnosis. Adult. Forewing oblong-oval (Figs. 202, 343) lacking colour pattern; surface 

spinules arranged in cellular pattern forming small hexagons; vein Rs almost straight, curved 

towards fore margin apically; vein Cu1b short, almost straight, cell cu1 narrow and long with vein 

Cu1a weakly curved. Paramere (Figs. 205, 344, 346) clavate, apically rounded, bearing large, 

sclerotised tooth on the inner surface in apical third. Female terminalia (Figs. 204, 345) and 

circumanal ring relatively long, apex of subgenital plate ending in a single point.  

Fifth instar immature (Figs. 28, 207–209, 349, 350). Body (Fig. 28) generally cherry red, 

fairly slender and flattened. Eye large. Body covered with small slender lanceolate setae: twelve 

on head (Figs. 207, 208) between insertion of antennae, thirty-two on caudal plate margin (Figs. 

207, 209), starting approximately in the middle of caudal plate margin. Abdomen dorsally with 

four free pre-caudal tergites and fused caudal plate. Caudal plate large and rounded. Anus located 

on venter, away from the apex of the abdomen (Figs. 207, 349). Circumanal ring (Figs. 209, 350) 

small, transverse, narrowly oval; outer ring composed of a single row of pores. 

Description. Adult. Coloration (Figs. 26, 27). General body colour light yellowish brown, 

except for head and thorax. Eyes reddish-brown, ocelli light brown. Antenna off-white; antennal 

segment 1 dark brown; segment 2 brown, white apically; segments 9−10 brown to dark brown; 

terminal setae white. Head, pronotum, mesopraescutum, mesonotum, and metanotum dark brown 

to almost black dorsally. Thorax light reddish-brown laterally. Forewing with pale yellow veins; 

membrane semitransparent, indistinctly yellow. Hindwing transparent, whitish. Legs light 

yellowish brown; metatibia yellowish brown with dark brown to almost black apical tibial spurs, 

tarsal spurs, and claws. Abdomen light green to greenish yellow. Terminalia yellowish brown or 

ochreous. Female and young specimens generally lighter in colour. 
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Structure. Head (Figs. 201, 342) as broad as thorax; preocular sclerite small, posteriorly 

not reaching to the middle of vertex; genae not produced into processes; vertex short, 0.44−0.48 

times as long as wide, anterior margin, in dorsal view, concave. Antenna (Fig. 341) 10-

segmented, short, with subapical rhinarium on each of segments 4−9; segment 3 the longest; two 

terminal setae of segment 10 about as long as the segment. Thorax curved moderately. Forewing 

(Figs. 202, 343) oblong-oval; pterostigma short; costal and anal break present; vein C+Sc 

strongly curved in the middle; cell c+sc large, broadest near the middle; vein Rs almost straight, 

curved towards fore margin apically; vein M evenly curved with relatively long diverging 

branches; vein M1+2 weakly curved, meeting middle of wing margin; vein M3+4 shorter than vein 

M1+2, almost straight; cell cu1 narrow and long; vein Cu1a long, moderately curved; vein Cu1b 

short, almost straight; surface spinules present in all cells, forming regular cellular pattern; 

forewing margin and veins sparsely covered with short setae. Hindwing simple and 

membraneous. Hind leg (Fig. 348) saltatorial, longer than fore and mid leg; metacoxa with small, 

straight, and swollen meracanthus; metafemur shorter than metacoxa; metatibia longer than 

metafemur, with six equidistant strongly sclerotised short apical spurs forming an open crown; 

apex of metatibia dilated; genual spine absent; metabasitarsus with two small sclerotised tarsal 

spurs; metatarsus with apical segment longer than basal segment, with two falcate claws. Male 

proctiger (Figs. 203, 344) with a pair of elongated posterior lobes bearing an inwards directed 

hook in the basal third of the lower margin; apical portion of proctiger, in profile, tubular thick, 

with conspicuous stout setae entirely. Subgenital plate (Figs. 203, 344) large, pentagonal in 

profile, somewhat concave at dorsal margin, sparsely hairy. Paramere (Figs. 205, 344, 346) 

clavate, rounded apically, 0.42−0.45 times as long as head width; outer surface sparsely covered 

with short setae; inner surface with a strongly sclerotised tooth in apical third. Distal segment of 
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aedeagus (Figs. 206, 347) flat, apical half weakly inflated, apex narrowly rounded, 0.36−0.43 

times as long as head width. Female terminalia (Figs. 204, 345) relatively long, sparsely hairy. 

Female proctiger 0.99−1.13 times as long as head width; dorsal margin, distal to circumanal ring, 

evenly concave, curved apically; circumanal ring long, with two complete rows of unequal pores, 

0.32−0.42 times as long as proctiger. Subgenital plate slim and long, cuneate, 0.77−0.85 times as 

long as proctiger, ending in a single point. Lateral valvulae triangular, rounded apically; dorsal 

valvulae cuneate, weakly curved, ventral valvulae spear-like shape, lacking teeth.  

Fifth instar immature (Figs. 28, 207–209, 349, 350). General body colour light cherry 

red (Fig. 28) (pale yellow in ethanol-preserved samples); claws and sclerotised spurs dark brown. 

Body fairly slender, with relatively short antenna and legs. Body margin (Figs. 207, 349) with 

twelve small slender lanceolate setae on head (Fig. 208) between insertion of antennae, and 

thirty-two slender lanceolate equidistant setae on caudal plate margin (Fig. 209), starting 

approximately in the middle of caudal plate margin. Small setae present on forewingpad surface 

and margin, and on hindwingpad margin. Eye large. Antenna (Fig. 208) short, stout and curved, 

7-segmented; three small lanceolate setae on each of segments 1 and 2, two small lanceolate 

setae on each of segments 3, 4 and 7, one small lanceolate seta on each of segments 5 and 6, two 

long simple setae on segment 8, two apical simple setae on segment 9. Hind leg short and stout; 

metatibia longer than metafemur. Abdomen dorsally with four free pre-caudal tergites and fused 

caudal plate. Caudal plate large and rounded. Anus located on venter, away from the apex of the 

abdomen. Circumanal ring (Figs. 209, 350) small, transverse, narrowly oval; outer ring 

composed of a single row of pores.  

Etymology. The name of the host plant genus, Suaeda, and the Latin suffix -cola (= 

inhabitant). 
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Distribution. South Korea (GG, JN). 

Host plant. Suaeda japonica Makino (Amaranthaceae), confirmed by the presence of 

immatures. 

Comments. Rhodochlanis suaedicola belongs to the R. bicolor group as defined by 

Burckhardt (1989), containing R. ancistrocalis Li, 1996, R. bicolor (Scott, 1880), R. orientalis 

Loginova, 1964 and R. qixianana Li, 2011. R. suaedicola differs from these species in the 

paramere bearing a characteristic tooth in apical third on the inner face. This species resembles R. 

ancistrocalis in the male proctiger shape, tooth on the inner face of paramere and female 

terminalia shape. It is easily diagnosed by its forewing shape and venation, setation of male 

proctiger. From R. orientalis, it differs also in the forewing, which has a narrow cell cu1 and a 

short and straight vein Cu1b (in R. orientalis cell cu1 broad and vein Cu1b relatively long and 

curved). In R. suaedicola the female circumanal ring is longer than in R. orientalis. 

Rhodochlanis suaedicola develops on Suaeda japonica, which is mostly distributed at the 

inner side of tidal mudflats, especially of the supralittoral zone and closed salterns. For recent 

decades, closed salterns and salt marshes of South Korea have been under constant pressure from 

developments of the waterfront, and the areas of salt marshes in Korea has steadily decreased. 

The new Rhodochlanis species is known from two conservation area, Suncheon Bay Ecological 

Park and Sorae Wetlands Ecological Park, and, for the sustainability of the species, conservation 

of salt marshes should be considered. 
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Subfamily Pachypsyllinae Crawford, 1914 

Pachypsyllinae contains three genera, viz. Celtisaspis, Pachypsylla, and 

Tetragonocephala (Burckhardt & Ouvrard, 2012). Former Diagnoses were provided by Tuthill 

(1943) and White & Hodkinson (1985). 

 

Genus Celtisapis Yang & Li, 1982 

Celtisaspis Yang & Li, 1982: 183, 197. 

 

Type species: Celtisaspis sinica Yang & Li, 1982, by original designation. 

 

Diagnosis. Genal processes well-developed (Fig. 351). Antenna with subapical rhinarium 

on segments 4−9, two subapical rhinaria on segment 10. Forewing (Fig. 352) lacking costal break. 

Metacoxa with well-developed horn-like meracanthus; metabasitarsus with spurs; tibial spurs 

forming open crown (Fig. 357). Female terminalia (Fig. 354) massive with dense hairs. All 

species associated with Celtis L. (Ulmaceae). 

Etymology. The name of the host plant genus, Celtis, and the Latin noun aspis (= round 

shield).  

Distribution. East Palaearctic. 

Host plant. Celtis L. (Ulticales, Ulmaceae). 

Comments. Celtisaspis currently contains eight described species restricted to the East 

Palaearctic region (Ouvrard, 2018). As far as known, all species develop on Celtis sinensis Pers. 

(Ulmaceae) (Miyatake, 1968b; Yang & Li, 1982; Li, 2011; Ouvrard, 2018) and induce horn-like 

gall and lerp. 5 of 8 are described from China and perhaps some of them are possibly 
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synonymous with each other. According to the Latin grammar, Celtiaspis is correct but the 

original spelling should be kept (ICZN, 1999: art. 32.5.1). 

 

Celtisaspis japonica (Miyatake, 1968) 

Figs. 29−32, 351−358 

 

Pachypsylla japonica Miyatake, 1968b: 5.  

Celtisaspis japonica: Yang & Li, 1982: 183. 

 

Material examined. Japan: 5 ♂, 3 ♀, Kyushu, Kumamoto Pref., Tamana City, Ôkura, 

Kikuchi River, 05.vi.2014, Celtis sinensis (H. Inoue), (SNU, dry mounted, 95% ethanol). South 

Korea: 4 ♂, 3 ♀, 3 immatures, JJ, Jeju-si, 17.x.1977, (K.R. Choe), (NAAS, dry mounted); 10 ♂, 

6 ♀, CN, Cheonan-si, 10.vi.1978, (K.R. Choe), (NAAS, dry mounted); 1 immature, 1 lerp, GG, 

Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, 30.v.2014, Celtis sinensis (G. Cho), 

(SNU, in 95% ethanol); 2 immatures, Incheon-si, Nam-gu, Sungui-dong 8-7, Subong Park, 

09.x.2014, C. sinensis (G. Cho), (SNU, in 95% ethanol); 19 ♂, 3 ♀, 3 immatures, 3 lerps, GG, 

Ansan-si, Sangrok-gu, Sa-dong 1031-8, 11.x.2014, C. sinensis (G. Cho), (KNA, SNU, dry and 

slide-mounted, in 95% ethanol); 41 ♂, 10 ♀, 30 immatures, 2 lerps, GG, Gunpo-si, Sokdal-dong, 

Mt. Suri, 31.v.2015, C. sinensis (G. Cho), (NHMB, SNU, dry and slide-mounted, in 95% 

ethanol); 1 ♀, GG, Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-sa valley, 

N37°31'59.22" E127°30'13.65", 200 m, 04.vi.2017, C. sinensis (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 351), genal processes large, weakly narrowing to apex, 

obliquely truncate apically, connected from each other. Forewing (Fig. 352) coriaceous and 
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homochromatic, dark brown to black except for the base of cu2. Paramere (Figs. 353, 355) 

conical, short, stout, and recurved apically. Distal segment of aedeagus (Fig. 356) ladle-like 

shaped, almost subparallel transversely, inwardly curved at neck point; sclerotised end tube of 

ductus ejaculatorius thick and blunt apically, curved outward. Female proctiger (Fig. 354) 

massive, triangular, curved around 90° in a third proximally, acute and curved inward moderately 

at the apex, with dense hairs posteriorly, dense long setae in apical two third, with dense and 

stout short setae at the apex; circumanal ring small. Subgenital plate very small and triangular, 

subacute apically. 

Fifth instar immature. Body (Fig. 30) large, greenish or yellowish. Wing pads small. 

Margin of wing pads and abdomen bearing simple setae. Caudal plate funnel-shaped. Anus in 

terminal position; circumanal ring invisible (Fig. 358). 

Description. Adult. Coloration (Fig. 29). Body colour dark brown (mature adults and 

male specimens tend to uniformly coloured, female and young specimens lighter in colour); head 

yellowish brown; vertex yellowish brown with two dark brown spots in each sides of vertex, 

marginal lines dark brown; pronotum yellow to yellowish brown with dark brown patches in the 

middle; mesopraescutum brown near the pronotum, gradated yellowish brown to the apex; 

mesoscutum dark brown; mesoscutellum yellowish brown. Antenna yellowish brown, tips of 

each segment slightly darker in colour, terminal one or two segments somewhat dark. Compound 

eyes and ocelli crimson red. Forewing entirely dark brown to black or sometimes with light 

brown broad lines, veins yellowish brown to brown. Legs yellowish brown, tips of basitarsi 

tinted brown. 

Structure. Head (Fig. 351); vertex trapezoidal, covered in macroscopic setae; preocular 

sclerite small and triangular in dorsal view; genal processes tubular thick, blunt and subacute 
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apically, contiguous or almost touching to each other. Antenna 10-segmented and long, with 

subapical rhinarium on each of segments 4, 6, 8‒9, two on segment 10, segment 3 the longest. 

Forewing (Fig. 352) oblong, coriaceous; pterostigma narrow; costal break absent; anal break 

present; vein C+Sc evenly curved in the middle, cell c+sc broad; vein Rs sinuous, weakly curved 

towards fore margin apically; veins M curved, vein M1+2 distinctly curved proximally, vein M3+4 

almost straight; cell m1 sub-triangular; vein Cu1a moderately curved, vein Cu1b gently curved; cell 

cu1 relatively large; surface spinules densely spaced, present in all cells covering membrane up to 

the veins; veins clothed in very short macroscopic setae. Hindwing simple, membraneous. Hind 

leg (Fig. 357) saltatorial; metacoxa with thumb-like meracanthus; genual spine absent; metatibia 

with eight small sclerotised apical spurs, forming open crown; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 353) bottle-like shape, 

slender and tubular thick apically, hairy. Male subgenital plate (Fig. 353) sub-pentagonal or 

rounded triangular, hairy ventrally. Paramere (Figs. 353, 355) conical, relatively short and stout, 

subacute or blunt, and curved outward apically; inner and outer surfaces covered with simple 

setae. Distal segment of aedeagus (Fig. 356) relatively large and ladle-shaped, apico-ventral and 

apico-dorsal margins almost parallel; sclerotised end tube of ductus ejaculatorius thick and blunt 

apically, curved outward. Female terminalia (Fig. 354) massive. Female proctiger very large 

relative to subgenital plate, triangular, blunt proximally, curved around 90° in a third proximally, 

acute and curved inward moderately at the apex, with short simple setae proximally, densely 

hairy with long setae in apical two third, with stout simple short setae at the apex; circumanal 

ring relatively small, consisting of two unequal rows of pores. Subgenital plate very small and 

triangular, covered with short simple setae, subacute apically. Lateral valvulae oval, protruded; 
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dorsal valvulae triangular, weakly curved apically; ventral valvulae thick and short, weakly 

curved downward apically.  

Fifth instar immature (Figs. 30, 358). Body (Figs. 30, 358) large, greenish or yellowish. 

Antenna 7-segmented. Forewingpad and hindwingpad relatively small and subacute roundly. 

Margin of wing pads and abdomen bearing simple setae. Legs relatively short. Caudal plate 

funnel-shaped, narrow posteriorly. Anus in terminal position; circumanal ring invisible.  

Etymology. Named after its type locality, Japan (= Japon), and the latin suffix -icus, -a, -

um (= belonging to, derived from). 

Distribution. China (Southeast, Shanghai), Japan (Hokkaido, Honshu), South Korea (CN, 

GB, GG, GN, GW, JB). 

Host plant. Celtis L., C. sinensis Pers. (Ulmaceae), confirmed by the presence of galls 

and immatures. 

Comments. Celtisaspis japonica induces conical gall (Fig. 31) and lerp (Figs. 30, 32) in 

dorsal and ventral surfaces of the host leaves, respectively in immature stages. Sometimes the 

species cause serious damages on ornamental Celtis.  

 

Subfamily Rhinocolinae Vondráček, 1957 

Rhinocolinae contains fourteen extant genera, viz. Agonoscena, Ameroscena, 

Anomalopsylla, Apsylla, Cerationotum, Crucianus, Leurolophus, Lisronia, Megagonoscena, 

Moraniella, Notophyllura, Rhinocola, Rhusaphalara, and Tainarys and one fossil genus 

Protoscena (Burckhardt & Ouvrard, 2012). Currently, only one genus, Rhusaphalara, has been 

reported from Korea. Former diagnoses were provided by Burckhardt & Lauterer (1989), 

Burckhardt & Basset (2000), and Ouvrard et al. (2010). The phylogenetic relationships of the 
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constituent genera were analysed by Burckhardt & Lauterer (1989) and Burckhardt & Basset 

(2000). 

 

Genus Rhusaphalara Park & Lee, 1982 

Rhusaphalara Park & Lee, 1982c: 15. 

Koreaphalara Kwon, 1983: 16; synonymised by Park, 1996: 269. 

 

Type species: Rhusaphalara minimia Park & Lee, 1982, by original designation and monotypy. 

 

Diagnosis. Genae not produced into processes (Fig. 360). Antenna (Fig. 359) with 

subapical rhinarium on segments 4, 6, 8, and 9. Pterostigma, costal and anal break present (Fig. 

361). Metacoxa with tubercular or knob-like meracanthus; tibial spurs grouped; basitarsal spurs 

present (Fig. 366). On Anacardiaceae (e.g. Rhus L. and Toxicodendron Mill.). 

Etymology. The name of the host plant genus, Rhus, and the generic name Aphalara. 

Distribution. East Palaearctic. 

Host plant. Anacardiaceae (Sapindales). 

Comments. Rhusaphalara is a very small genus restricted to the East Palaearctic. 

Currently, only two species, R. minimia and R. philopistacia, were described from Korea and 

China, respectively and all species associated with Anacardiaceae (Park & Lee, 1982c; Li, 2011). 

The former feeds on Rhus L. and Toxicodendron Mill. that confirmed by the presence of 

immatures but the latter from Pistacia L. is not confirmed as no immatures have been found.  
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Rhusaphalara minimia Park & Lee, 1982 

Figs. 33−35, 359−367 

 

Rhusaphalara minimia Park & Lee, 1982c: 17. 

Koreaphalara koreana Kwon, 1983: 17; synonymised by Park, 1996: 269. 

Rhusaphalara minima [sic]; Lee et al., 2014: 143, misspelling. 

 

Material examined. South Korea: 34 ♂, 17 ♀, 77 immatures, GW, Hwacheon-gun, 

Sangseo-myeon, Damok-ri, Silnae-hill, N38°09'24.40" E127°31'23.30", 850 m, 01.v.2014, 

Toxicodendron trichocarpum (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 1 ♀, GG, 

Gunpo-si, Sokdal-dong, Mt. Suri, 08.v.2015, (G. Cho), (SNU, in 95% ethanol); 1 ♂, 3 ♀, GW, 

Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 07.v.2016, 

T. trichocarpum (G. Cho), (SNU, in 95% ethanol); 16 ♂, 22 ♀, same data but 25.v.2016, T. 

trichocarpum (G. Cho), (SNU, in 95% ethanol); 3 ♀, 1 exuvia, GG, Gapyeong-gun, 

Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, 02.v.2014, T. trichocarpum (G. Cho), (SNU, dry 

mounted); 9 immatures, GW, Inje-gun, Buk-myeon, Hangye-ri, Morangol, N38°08'30.96" 

E128°16'04.93", 550 m, 24.iv.2016, T. trichocarpum (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Vertex broad, posterior margin straight (Fig. 360). Forewing (Fig. 361) 

coriaceous and translucent, with dark spots on the apices of vein Rs, M1+2, M3+4, Cu1a, and Cu1b. 

Paramere (Figs. 362, 364) subrectangular, antero-apical margin rounded, with small postero-

apical tooth. Distal segment of aedeagus (Fig. 365) spoon-shaped, apically weakly dilated, with 

posterior membranous sac, weakly curved inward. Circumanal ring small. Female subgenital 

plate sharply acute at apex. 
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Fifth instar immature. Body (Fig. 35) light greenish or yellowish, elongate. Simple and 

elongated lanceolate setae present between insertions of the antenna. Margin of wing pads and 

abdomen bearing many lanceolate setae. Abdomen with three submedian free tergites. Caudal 

plate gibbous. Circumanal ring small, almost reaching posterior abdominal margin; consisting of 

a single row of pores (Fig. 367). 

Description. Adult. Coloration (Figs. 33, 34). Body colour light green to yellowish green, 

head and thorax yellowish green, uniformly coloured with yellow patches and indistinct 

longitudinal stripes. Antenna light yellowish brown, apical two or three segments dark brown to 

black. Compound eyes whitish or light grey, ocelli pale yellow. Forewing translucent and 

indistinctly coloured, veins light and whitish, dark brown to black dots present on each tip of 

veins Rs, M1+2, M3+4, Cu1a, and Cu1b. Legs yellowish green, tarsal claws black.    

Structure. Head (Fig. 360) with small and narrow preocular sclerite; genae not produced 

into processes; vertex with microscopic setae and small anterior tubercles, outer posterior margin 

almost straight; lateral ocelli present on sub-posterior position, near compound eyes. Antenna 

(Fig. 359) 10-segmented, with subapical rhinarium on each of segments 4, 6, 8‒9; segment 3 the 

longest; two terminal setae of segment 10 short, subequal in length and shorter than the segment. 

Forewing (Fig. 361) oblong; pterostigma imperceptibly divided distally, relatively broad; costal 

and anal break present; vein C+Sc moderately curved; cell c+sc elongated oblong, narrow at apex; 

vein Rs weakly sinuous, curved towards foremargin apically; vein M imperceptibly curved; vein 

M1+2 slightly curved basally; vein M3+4 almost straight; cell m1 subtriangular; vein Cu1a strongly 

curved in the middle; vein Cu1b almost straight; cell cu1 trapezoidal; surface spinules dense and 

present in all cells, forming regular pattern. Hindwing simple and membraneous. Hind leg (Fig. 

366) rarely saltatorial; metacoxa with tubercular small meracanthus; genual spine absent; 
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metatibia with two relatively long and four small sclerotised apical spurs, somewhat grouped; 

metabasitarsus with two small sclerotised tarsal spurs apically; metatarsus with two falcate claws. 

Male proctiger (Fig. 362) bottle-like shape, with simple setae; apical portion of proctiger, in 

profile, tubular. Subgenital plate (Fig. 362) large, trapezoidal, rounded ventrally, sparsely hairy 

with simple setae. Paramere (Figs. 362, 364) lamellar, in profile, vertically long rectangular, with 

simple setae on inner and outer surfaces, apico-anterior margin rounded, apico-posterior edge 

slightly subacute. Distal segment of aedeagus (Fig. 365) small relative to the basal segment with 

dorso-apical membranous sack, spoon-shaped, weakly curved inward; weakly sclerotised end 

tube of the ductus ejaculatorius slender and S-shaped. Female terminalia (Fig. 363) with short 

simple setae on proctiger and subgenital plate. Female proctiger subacute apically, evenly 

concave in the middle; circumanal ring relatively small with one complete and one incomplete 

rows of pores. Subgenital plate cuneate, sharply acute and slender apically, in profile. Lateral 

valvulae circular; dorsal valvulae cuneated, short, and thick; ventral valvulae spear-like shape, 

gently curved, prominently protruded.  

Fifth instar immature (Figs. 35, 367). Body (Fig. 35) light greenish or yellowish, 

elongate. Head relatively large; simple and elongated lanceolate setae present between insertions 

of the antenna. Antenna 7-segmented, short. Margin of wing pads and abdomen bearing many 

lanceolate setae. Legs relatively long. Abdomen with three submedian free tergites. Caudal plate 

gibbous. Anus in ventral, sub-terminal position; circumanal ring small, almost reaching posterior 

abdominal margin; consisting of a single row of pores (Fig. 367).  

Etymology. From the Latin adjective minimus, -a, -um (= least, smallest). 

Distribution. South Korea (CB, GG, GW, JB, JN). 
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Host plant. Rhus chinensis Mill., Toxicodendron trichocarpum (Miq.) Kuntze 

(Anacardiaceae), confirmed by the presence of immatures. 

Comments. At present only two species, Rhusaphalara minimia (Park & Lee, 1982) from 

Korea and R. philopistacia (Li, 2001) from China, are the member of this genus. Both species 

displaying almost the same morphological features in the relatively broad head, the venation of 

forewing. It differs in the paramere that is narrowing to apex and obliquely truncate at apex, the 

shorter distal segment of aedeagus and the female proctiger in R. philopistacia based on Li’s 

(2011) drawings. It differs from also in the host: Rhus and Toxicodendron in R. minimia, rather 

than Pistacia chinensis in R. philopistacia.  

This species was originally described as “Rhusaphalara minimia” which is not correct 

according to the Latin grammar. R. minimia should be corrected as “R. minima” but the original 

spelling should be kept, even if it is not a good Latin (ICZN, 1999: art. 32.5.1).  

 

Subfamily Togepsyllinae Becker-Migdisova, 1973 

Togepsyllinae is a distinctive group with its variously treated systematic status and 

characteristic appearance which resembling those of whiteflies (Luo et al., 2017). Former 

diagnoses were provided by Brown & Hodkinson (1988) and Hodkinson (1990). Currently, it 

contains two genera, viz. Syncoptozus and Togepsylla (Burckhardt & Ouvrard, 2012). Only one 

genus, Togepsylla, has been reported from Korea. 

 

Genus Togepsylla Kuwayama, 1931 

Togepsylla Kuwayama, 1931: 121. 

Hemipteripsylla Yang & Li, 1981c: 182; synonymised by Hodkinson, 1990: 716. 
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Tingidiforma Heslop-Harrison, 1952: 967; nomen nudum. 

 

Type species: Togepsylla takahashii Kuwayama, 1931, by original designation and monotypy. 

 

Diagnosis. Body flat. Head with conspicuous rod-like setae; genae not produced into 

processes (Fig. 369). Antenna (Fig. 368) with subapical rhinarium on each segment 4‒9. Wings 

held flat over back; forewing with stout simple setae covering veins; lacking pterostigma; costal 

and anal break present; cell cu1 transversely large (Fig. 370). Metacoxa with small horn-like 

meracanthus, genual spine and basitarsal spurs absent (Fig. 375). On Lauraceae (e.g. Litsea Lam. 

and Neolitsea Merr.). 

Etymology. Toga (toge = Latin outer garment) from the Latin and the Greek noun ψύλλα 

(psúlla = a flea). 

Distribution. East Palaearctic. 

Host plant. Lauraceae (Laurales). 

Comments. Togepsylla currently contains four described species restricted to the 

temperate and tropical East Palaearctic (Li, 2011; Luo et al., 2017; Ouvrard, 2018). As far as 

known, all species develop on Lauraceae (Li, 2011; Ouvrard, 2018).  

 

Togepsylla matsumurana Kuwayama, 1949 

Figs. 368−375 

 

Togepsylla matsumurana Kuwayama, 1949: 48. 

Togepsylla matsumurai [sic]: Miyatake, 1981: 52, misspelling. 
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Hemipteripsylla matsumurana: Yang & Li, 1981c: 182; Hodkinson, 1990: 716, combinatio 

revivisco. 

Togepsylla zheana Yang, 1995: 109; synonymised by Li, 2011: 212.  

 

Material examined. Japan: 3 ♂, 3 ♀, Kyushu, Fukuoka Pref., Mts. Hikosan, Mt. 

Inugatake, 27.iv.1999, (H. Inoue), (SNU, dry mounted); 1 ♀, Kyushu, Fukuoka Pref., Mts. 

Hikosan, Saigawa, Notôge, 18.v.2013, (H. Inoue), (SNU, 95% ethanol). South Korea: 3 ♂, 4 ♀, 

JJ, Seogwipo-si, Topyeong-dong, subtropical forest research institute, 27.i.2016, Neolitsea 

sericea (anonymous), (NIBR, SNU, 70% ethanol); 1 ♂, JJ, Seogwipo-si, Andeok-myeon, 

Hwasunseodong-ro, Andeok valley, N33°15'22.27" E126°21'14.55", 50 m, 29.iv.2016, (D. 

Burckhardt), (NHMB, 70% ethanol). 

Diagnosis. Adult. Head (Fig. 369) narrow and transverse; vertex with slender rod-like 

setae dorsally. Forewing (Fig. 370) with stout simple setae covering anterior outer margins of 

cells c+sc, cu2, r1 and veins R+M+Cu, R, R1, Rs, M+Cu, M, M1+2, Cu, and anterior half of Cu1a; 

vein Rs short and moderately curved towards foremargin; vein Cu1a very long, curved in the 

middle; vein Cu1b very short; cell cu1 large, subtriangular. Male proctiger (Fig. 371) slender and 

tubular. Paramere (Figs. 371, 373) lamellar, pestle-like shaped, slender basally, apically roundly 

blunt with rounded anteromedial projection, one tooth on medio-posterior inner margin and 9‒10 

teeth on medio-anterior margin of projection. Distal segment of aedeagus (Fig. 374) slender and 

small relative to the basal segment, spoon-shaped, curved and weakly inflated apically, apico-

anterior edge hook-like shaped. Female terminalia (Fig. 372) small and cuneate, apex subacute. 

Togepsylla matsumurana Kuwayama, 1949 resemble T. tibetana (Yang & Li, 1981) from 

Tibet in the transversely narrow head, the narrowed oval forewing bearing stout setae in the 
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anterior margin and veins, the slender and tubular male proctiger. It differs in the paramere that is 

inwardly hooked at antero-subapical portion, the distal segment of aedeagus that is more curved 

at apex, the female terminalia that is longer in T. tibetana.  

Description. Adult. Coloration. Body colour yellowish brown with dark brown to black 

patterns on thoracic and abdominal sclerites. Antenna light brown, tips of antennal segments 3, 4, 

and 6 dark brown to black, apical two or three segments dark brown to black. Compound eyes 

reddish-brown. Forewing transparent, veins whitish, almost same colour with membrane, some 

tips of veins tinted black. Legs pale yellowish brown.  

Structure. Head (Fig. 369) horizontally narrow, genae not produced into processes; vertex 

covered with long rod-like setae anteriorly and medially, posterior margin concave in the middle. 

Antenna (Fig. 368) 10-segmented, with subapical rhinarium on each segment 4‒9, segment 3 the 

longest, segment 9 short and inflated; two terminal setae of segment 10 longer than the segment, 

subequal in length. Forewing (Fig. 370) oblong, narrow basally; costal and anal break present; 

pterostigma absent; somewhat stout simple setae covering anterior outer margins of cells c+sc, 

cu2, r1 and veins R+M+Cu, R, R1, Rs, M+Cu, M, M1+2, Cu, and anterior half of Cu1a; vein C+Sc 

evenly curved; cell c+sc narrow and elongated; vein R1 short and straight; cell r1 large; vein Rs 

moderately curved towards foremargin; vein M evenly curved in anterior half and almost straight 

in posterior half; vein M1+2 relatively short and curved basally; vein M3+4 weakly curved; cell m1 

subtriangular and large; vein Cu1a very long, curved in the middle; vein Cu1b very short, almost 

straight; cell cu1 large, subtriangular; surface spinules present in all cells. Hindwing simple and 

membraneous. Hind leg (Fig. 375) thin and slender; metacoxa with thumb-like small 

meracanthus; genual spine absent; metatibia with five strongly sclerotised apical spurs; 

metabasitarsal spur absent; metatarsus with two falcate claws. Male proctiger (Fig. 371) long and 
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tubular, with sparse simple setae. Subgenital plate (Fig. 371) quadrate, dorsally concave in the 

middle, sparsely hairy with short simple setae. Paramere (Figs. 371, 373) lamellar, in profile, 

pestle-like shaped and slender basally, apically roundly blunt with rounded anteromedial 

projection and simple setae on inner and outer surfaces, one tooth on medio-posterior inner 

margin and 9‒10 teeth on medio-anterior margin of projection. Distal segment of aedeagus (Fig. 

374) slender and small relative to the basal segment, spoon-shaped, curved and inflated apically, 

apico-anterior edge hook-like shaped; weakly sclerotised end tube of the ductus ejaculatorius 

short. Female terminalia (Fig. 372) small with sparse short simple setae on proctiger and 

subgenital plate. Female proctiger subacute apically, dorsal margin weakly sinuous; circumanal 

ring relatively large with one complete and one incomplete rows of pores. Subgenital plate 

triangular, subacute apically, in profile. Lateral valvulae subtriangular; dorsal valvulae cuneated; 

ventral valvulae spear-like shape, weakly curved. 

Fifth instar immature. Description by Yang (1984). 

Etymology. The species was dedicated to Japanese Entomologist Dr. S. Matsumura. 

Distribution. China (Guangxi, Yunnan, Zhejiang), Japan, Nepal, South Korea (JJ), 

Taiwan. 

Host plant. Lindera Thunb., Lindera erythrocarpa Makino, Lindera glauca (Sieb. & 

Zucc.), Litsea Lam., Litsea cubeba (Lour.) Pers., Litsea glauca (Thunb.) Sieb., Neolitsea sericea 

(Blume) Koidz. (Lauraceae), confirmed by the presence of immatures. 

Comments. Kwon et al. (2016) listed Hemipteripsylla matsumurana in their checklist 

without details but the species formerly recombined to the genus Togepsylla by Hodkinson 

(1990). 

 



109 

Family Calophyidae Vondráček, 1957 

A small family of 102 species in eleven genera distributed mainly in the Tropics 

(Neotropical and Oriental regions) but with several species found in the Holarctic region 

(Ouvrard, 2018). The species are mainly associated with Rutales (Anacardiaceae, Burseraceae, 

Meliaceae, Rutaceae, and Simaroubaceae) but also Proteaceae, Sapotaceae, and Theaceae (Hollis, 

2004).  

The Calophyidae comprises five probably monophyletic subfamilies. Morphological or 

molecular supporting of the Calophyidae has not yet to be found and the monophyly of its 

constituent subfamilies is also likely. There’s no comprehensive diagnosis and definition are 

available (Hollis, 1987; Burckhardt & Basset, 2000; Burckhardt & Mifsud, 2003; Hollis, 2004; 

Burckhardt & Ouvrard, 2012). 

 

Key to subfamilies and genera of family Calophyidae in Korea 

1 Head (Fig. 377) with well-developed or lacking genal processes. Forewing (Fig. 378) 

membraneous, costal break present .............................................. Calophyinae…Calophya 

- Head with short genal processes. Forewing coriaceous, lacking costal break .......................  

  ................................................................................................. Metapsyllinae…Metapsylla 

 

Subfamily Calophyinae Vondráček, 1957 

Calophyinae currently contains three genera, viz. Calophya, Pseudoglycaspis, and 

Strogylocephala and one extinct fossil genus, Psyllites (Burckhardt & Ouvrard, 2012). The 

former diagnosis was provided by Burckhardt & Ouvrard (2012). The subfamily defined by the 

metatibia with an internal comb of apical spurs and the absence of metabasitarsal spurs in the 
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adult as well as the one-segmented asymmetric antennal flagellum and tarsal arolium lacking a 

pedicel in the fifth instar immature. 

 

Genus Calophya Löw, 1879 

Calophya Löw, 1879: 598.  

Holotrioza Brèthes, 1920: 132; synonymised by Burckhardt, 1988b: 118. 

Paracalophya Tuthill, 1964: 25; synonymised by Burckhardt, 1988b: 118. 

Pelmatobrachia Enderlein, 1921: 115; synonymised by Burckhardt & Basset, 2000: 63. 

Microceropsylla Boselli, 1930: 178; synonymised by Burckhardt & Basset, 2000: 63. 

Calophya (Neocalophya) Miyatake, 1971b: 53; synonymised by Burckhardt & Basset, 2000: 63. 

 

Type species: Psylla rhois Löw, 1877, by monotypy.  

 

Diagnosis. Head as wide as or narrower than thorax, strongly inclined from longitudinal 

body axis. Vertex quadrate to trapezoidal, pubescent. Genal processes varying from short and 

transverse to long and pointed, divergent (Figs. 377, 387). Antenna (Fig. 376) short, about as 

wide as head width, with subapical rhinarium on segments 4, 6, 8, and 9. Forewing (Fig. 378) 

rounded or pointed at apex, anal break distant from apex of Cu1b, length of Cu always more than 

3.5 times longer than M+Cu, cell cu1 at least two times larger than cell m1. Metatibia (Fig. 383) 

without basal tooth, with 4−5 apical spurs. Aedeagus (Figs. 379, 382) short, basal segment nearly 

straight (Yang et al., 2009). On Sapindales. 

Etymology. From the Greek καλός (kalos = good, beautiful) and φύο (phyō = to grow up). 
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Distribution. Oriental, Australasian, and Eastern Palaearctic Regions as well as New 

World (Yang et al., 2009). 

Host plant. Sapidales (Anacardiaceae, Burseraceae, Rutaceae, and Simaroubaceae). 

Comments. Calophya is the largest genus and includes two-thirds of the known species of 

the family (Burckhardt & Basset, 2000; Hollis, 2004). They are usually small to medium size and 

mostly found in subtropical and tropical climates. At present, six described species are known to 

occur in South Korea including two new taxa. As far as known, all Korean species develop on 

Sapindales (Anacardiaceae, Rutaceae, and Simaroubaceae). 

 

Key to species of genus Calophya in Korea 

1 Genae (Fig. 425) not produced into processes. Antennal segments 8−10 not inflated (Fig. 

424) .................................................................................................................. C. verticornis 

- Genae (Fig. 377) produced into processes, horn-like shape. Antennal segments 8−10 

inflated (Fig. 376) ................................................................................................................ 2 

2 Genal processes (Fig. 387) strongly divergent. Antennal segment 9 bearing additional 

long seta, along with 2 terminal setae (Fig. 386). On Anacardiaceae .................................. 3 

- Genal processes (Fig. 415) very weakly or not divergent. Antennal segment 9 without 

long seta (Fig. 414). On Rutaceae or Simaroubaceae .......................................................... 4 

3 Paramere (Fig. 391) short and oblong-oval, strongly sclerotised tooth on inner postero-

subapical margin. Distal segment of aedeagus (Fig. 392) rod-shaped with inflated apical 

part, apico-dorsal part strongly curved a third from the apex. Female terminalia (Fig. 390) 

short and cuneate with elongated lanceolate, protruded lateral valvulae ...... C. nigridorsalis 
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- Paramere (Fig. 409) and narrowing to the apex, bears strongly sclerotised blunt tooth on 

apico-dorsal inner surface subapically. Distal segment of aedeagus (Fig. 410) strongly and 

angularly curved near the middle with weakly sclerotised thumb-like processes on venter 

in the middle. Female terminalia (Fig. 408) short and cuneate with apically blunt lateral 

valvulae ....................................................................................................C. rhopenjabensis 

4 Forewing (Fig. 398) asymmetrically round at apex; vein Rs long and weakly sinuous, 

curved towards foremargin. On Picrasma .............................................................. C. shinjii 

- Forewing (Figs. 416, 396) pointed at apex; vein Rs long and imperceptibly sinuous, not 

curved towards foremargin. On Phellodendron .................................................................. 5 

5 Body medium sized, WL > 1.95 mm. Paramere (Fig. 381) winding with one small 

sclerotised tooth on subbase posteriorly and two relatively large and wide sclerotised teeth 

on subbase of the median line on inner surface ........................................................ C. nigra 

- Body very small, WL < 1.95 mm. Paramere (Fig. 399) upside-down club-like shape, 

curved inwards near the middle, in the middle of posterior margin angular and slightly 

convex, narrowing to apex, antero-apical portion with small projection in outer surface, 

inner surface with one vertical median tooth near subbase, two small tubercular tooth on 

posterior margin of apical third and apical half, respectively, and relatively large and 

weakly hooked apical tooth ................................................................... C. phellodendricola 

 

Calophya nigra Kuwayama, 1908 

Figs. 36, 37, 376−385 

 

Calophya nigra Kuwayama, 1908: 160. 
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Calophya viridiscutellata Kuwayama, 1908: 159; synonymised by Miyatake, 1992: 19. 

Calophya viridis Kuwayama, 1908: 159; synonymised by Miyatake, 1992: 19. 

 

Material examined. South Korea: 1 ♀, GW, Inje-gun, Girin-myeon, Bangdong-ri, 

Bangdong mineral spring, 04.xi.2013, (G. Cho), (SNU, in 95% ethanol); 35 ♂, 27 ♀, 2 

immatures, 1 exuvia, GG, Yongin-si, Cheoin-gu, Pogok-eup, Sinwon-ri, 11.vi.2014, 

Phellodendron amurense (G. Cho), (SNU, dry and slide-mounted); 64 ♂, 61 ♀, 10 immatures, 5 

exuviae, GG, Anyang-si, Manan-gu, Anyang-dong, San 16-1, SNU Gwanak Arboretum, 

09.vii.2015, P. amurense (G. Cho), (KNA, SNU, dry mounted, in 95% ethanol); 29 ♂, 54 ♀, 136 

immatures, 45 exuviae, JN, Mokpo-si, Jukgyo-dong, Mt. Yudal, N34°47'28.60" E126°22'28.60", 

200 m, 14.v.2016, P. amurense (G. Cho), (SNU, in 95% ethanol); 1 ♀, GG, Gwangju-si, 

Docheok-myeon, Sanglim-ri, Mt. Taehwa, 19.vi.2017, (G. Cho), (SNU, in 95% ethanol); 3 ♂, 7 

♀, same data but 20.vi.2017, P. amurense (G. Cho) (SNU, in 95% ethanol); 3 ♀, GB, Bonghwa-

gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 

01.vii.2017, P. amurense (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Mature adult entirely almost black except for the abdomen and wings. 

Head (Fig. 377); genal processes conical. Antennal segments (Fig. 376) 8‒10 weakly inflated, 

subequal in length. Forewing (Fig. 378) pointed apically; vein Rs long and weakly sinuous, not 

curved towards foremargin. Paramere (Figs. 379, 381) narrowing to apex and winding with one 

small sclerotised tooth on subbase posteriorly and two relatively large and wide sclerotised teeth 

on subbase of the median line on inner surface. Distal segment of aedeagus (Fig. 382) straight, 

rod-shaped, round at apex with long and straight ductus ejaculatorius. Female terminalia (Fig. 

380) short and robust with large circumanal ring and large and acute vavulae.  
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Fifth instar immature. Body green or yellowish green, flattened, broadly round (Fig. 

384). Forewing pads with large humeral lobes. Margin of wing pads and abdomen bearing 

lanceolate setae. Abdominal free tergites horizontally long and large. Circumanal ring (Fig. 385) 

small, reniform, almost touching posterior abdominal margin; consisting of outer row of large 

pores and inner row of small pores. 

Description. Adult. Coloration (Figs. 36, 37). Body colour dark brown to black (entire 

body yellow in ethanol-preserved specimens and recently emerged adults but as time goes by 

yellow colour change into dark gradually except for the abdomen that is light yellow or green). 

Antenna yellowish brown with dark brown to black with apical three segments. Compound eyes 

and ocelli reddish-brown. Legs dark brown to black, basitarsi yellowish brown. Forewing 

transparent with yellow to light brown veins. Sternites green, terminalis yellowish brown. 

Structure. Head (Fig. 377) covered in short microscopic setae; vertex widely spaced, 

posterior margin concave in the middle; genal processes conical, hairy with short simple setae, 

subacute apically. Antenna (Fig. 376) 10-segmented, with subapical rhinarium on segments 4, 6, 

8, and 9, segment 3 the longest, segment 7 the shortest, segments 8‒10 weakly inflated, subequal 

in length, two terminal setae long relatively thick and subequal in length. Forewing (Fig. 378) 

slender and pointed apically; pterostigma narrow; costal and anal break present; vein C+Sc 

evenly curved; cell c+sc relatively small; vein Rs long and weakly sinuous, not curved towards 

foremargin; vein M long and curved, diverged near the base; vein M1+2 short and straight; vein 

M3+4 short and imperceptibly sinuous; cell m1 subtriangular and small; vein cu1a long and 

diverged around middle basally, moderately curved a third from the base; vein cu1b long and 

evenly curved; cell cu1 very large, subtrapezoidal; marginal spinules present in cell m1, m2, and 

cu1 prominently. Hindwing simple and membraneous. Hind leg (Fig. 383) saltatorial; metacoxa 
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with small conical meracanthus; genual spine absent; metatibia with 1+3 grouped strongly 

sclerotised apical spurs; metabasitarsal spur absent; metatarsus with two falcate claws. Male 

proctiger (Fig. 379) base-like shaped, tubular apically, with simple setae. Subgenital plate (Fig. 

379) tetragonal, basally round, sparsely hairy with simple setae. Paramere (Figs. 379, 381) 

lamellar, in profile, generally narrow and winding but wide at base, subacute and slightly curved 

inward apically, one small sclerotised tooth on subbase posterior inner margin and two relatively 

large and wide sclerotised teeth on subbase and middle of inner margin. Distal segment of 

aedeagus (Fig. 382) rod-shaped, round apically; weakly sclerotised end tube of the ductus 

ejaculatorius long, almost straight. Female terminalia (Fig. 380) short and robust with short 

simple setae on proctiger and subgenital plate. Female proctiger subacute apically, thick and 

moderately convex dorsally; circumanal ring large with one complete and one incomplete rows 

of pores. Subgenital plate trapezoidal, round apically, in profile. Lateral valvulae subtriangular, 

round apically; dorsal valvulae robust, large, and cuneated; ventral valvulae thick and spear-like 

shape with subapical teeth. 

Fifth instar immature (Figs. 384, 385). Body (Fig. 384) green or yellowish green, 

flattened, short, broadly round. Antenna 7-segmented, thick and unclearly divided. Forewing 

pads with large humeral lobes. Margin of wing pads and abdomen bearing lanceolate setae. Legs 

stout; tarsal arolium membraneous, sessile. Abdominal free tergites horizontally long and large. 

Caudal plate half-moon shaped, sinuous anteriorly, angular posteriorly. Anus in ventral position; 

circumanal ring (Fig. 385) small, reniform, almost touching posterior abdominal margin; 

consisting of outer row of large pores and inner row of small pores.  

Etymology. From the Latin adjective niger, -a, -um (= black). 
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Distribution. China, Japan (Hokkaido, Honshu), Russia, Russia (Kuril Islands, Russian 

Far East), South Korea (GB, GG, JN). 

Host plant. Phellodendron Rupr., Phellodendron amurense Rupr. (Rutaceae), confirmed 

by the presence of immatures. 

Comments. The immatures secrete large amounts of very sticky honeydew and granular 

wax.  

 

Calophya nigridorsalis Kuwayama, 1908 

Figs. 38−40, 386−394 

 

Calophya nigridorsalis Kuwayama, 1908: 159. 

 

Material examined. Japan: 3 ♂, 3 ♀, Yakushima Is., Kagoshima Pref., Kamiyaku-chô, 

Miyanoura (40m), 27.v.2005, Rhus succedanea (H. Inoue), (SNU, dry mounted); 3 ♂, 3 ♀, 

Kyushu, Amakusa-shimoshima Is., Kumamoto Pref., Amakusa City, Kawaura-machi, Imada, 

06.vi.2014, Rhus succedanea (H. Inoue), (SNU, 95% ethanol). South Korea: 233 ♂, 279 ♀, 17 

immatures, 30 exuviae, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri 3-1, Mt. Baegun, 

06.vi.2014, Toxicodendron succedaneum (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 13 ♂, 15 ♀, JN, Yeosu-si, Manheung-dong, Mt. Cheonseong, 07.vi.2014, T. sylvestre 

(G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 5 ♂, 1 ♀, same data but 22.vi.2014, T. 

sylvestre (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 1 ♀, JN, Wando-gun, Gunoe-

myeon, Daemun-ri, Wando Arboretum, 17.viii.2014, (G. Cho), (SNU, in 95% ethanol); 27 ♂, 16 

♀, JJ, Seogwipo-si, Gangjeong-dong 63, 22.viii.2014, Rhus sp. (G. Cho), (KNA, SNU, dry and 
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slide-mounted, in 95% ethanol); 4 ♂, 2 ♀, 137 immatures, JN, Gwangyang-si, Ongnyong-myeon, 

Chusan-ri, SNU Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 26.v.2015, T. 

succedaneum (G. Cho), (KNA, SNU, in 95% ethanol); 1 ♀, same data but 18.vi.2016, T. 

succedaneum (G. Cho), (SNU, in 95% ethanol); 15 ♂, 17 ♀, JN, Suncheon-si, Juam-myeon, 

Daegwang-ri, Yongmun, 18.vi.2015, T. sylvestre (G. Cho), (SNU, in 95% ethanol); 2 ♂, GW, 

Inje-gun, Inje-eup, Gwidun-ri 1028, 15.vii.2015, Rhus sp. (G. Cho), (SNU, in 95% ethanol); 12 

♂, 20 ♀, JJ, Jeju-si, Halla Arboretum, N33°28'05.56" E126°29'33.66", 100 m, 04.viii.2015, T. 

succedaneum (G. Cho), (NIBR, SNU, in 95% ethanol); 2 ♂, 2 ♀, JJ, Seogwipo-si, Dosun-dong, 

Trees around Dosun Bridge, 27.iv.2016, T. succedaneum (G. Cho), (SNU, in 95% ethanol); 3 ♂, 

7 ♀, JJ, Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" 

E126°21'14.55", 50 m, 28.iv.2016, Toxicodendron sp. (G. Cho), (SNU, in 95% ethanol); 17 ♂, 

28 ♀, 8 immatures, GG, Yangpyeong-gun, Cheongun-myeon, Sillon-ri 630, N37°34'14.77" 

E127°47'33.73", 300 m, 23.vi.2018, T. succedaneum (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head and thorax black, eyes crimson red (Figs. 38, 39). Head (Fig. 

387); genal processes strongly divergent. Antennal segments (Fig. 386) 8‒10 inflated, subequal 

in length, segment 9 bearing additional one long seta. Forewing (Fig. 388) oval, round at apex; 

vein Rs long and straight. Paramere (Figs. 389, 391) short and oblong-oval, slightly narrow, 

curved outward apically, strongly sclerotised tooth on inner subapico-posterior margin. Distal 

segment of aedeagus (Fig. 392) rod-shaped with inflated apical part, narrow and curved outward 

basally, apico-ventral membranous sack round and inflated, apico-dorsal part strongly curved a 

third from the apex; sclerotised end tube of the ductus ejaculatorius long, evenly curved. Female 

terminalia (Fig. 390) short and cuneated. Lateral valvulae elongated lanceolate, protruded, acute 
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and narrow apically; dorsal valvulae small and cuneated, acute; ventral valvulae spear-like shape, 

curved upward a third from apex. 

Fifth instar immature. Body (Figs. 40, 394) flattened and round, whitish or light 

yellowish with dark brown to black patches dorsally. Forewing pads with small humeral lobes. 

Dorsally and marginally with short and stout rod-like and lanceolate setae. Circumanal ring small, 

almost touching posterior abdominal margin. 

Description. Adult. Coloration (Figs. 38, 39). Body colour dark brown to black except 

for the abdomen that is light and milky yellow (yellow in ethanol-preserved specimens and 

recently emerged adults), yellow head, thorax and legs gradually change into black. Antenna 

light yellow with light brown terminal setae. Genal processes somewhat yellow to light brown. 

Compound eyes crimson red, ocelli reddish-brown. Forewing transparent with light yellow veins. 

Legs dark brown with irregular light brown parts.   

Structure. Head (Fig. 387) covered in short microscopic setae; vertex trapezoidal 

separately, posterior margin concave in the middle; genal processes conical but short and stout, 

strongly divergent from each other. Antenna (Fig. 386) short and 10-segmented, with subapical 

rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, segment 5 the shortest, segments 8‒

10 inflated, subequal in length, segment 9 bearing additional one long seta, two terminal setae 

long, apical seta slightly longer than subapical seta. Forewing (Fig. 388) elongated oval, round 

not pointed apically; pterostigma narrow; costal and anal break present; vein C+Sc 

unrecognizably curved; cell c+sc relatively small and narrow; vein Rs long and imperceptibly 

curved, not curved towards foremargin; vein M long and moderately curved, diverged near the 

base; vein M1+2 and M3+4 short and almost straight; cell m1 subtriangular and small; vein cu1a 

long and diverged a third from the base, moderately curved; vein cu1b long and weakly curved; 
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cell cu1 very large; marginal spinules present in cell m1, m2, and cu1 prominently. Hindwing 

simple and membraneous. Hind leg (Fig. 393) saltatorial; metacoxa with small conical 

meracanthus; genual spine absent; metatibia with 1+3 grouped strongly sclerotised apical spurs; 

metabasitarsal spur absent; metatarsus with two falcate claws. Male proctiger (Fig. 389) base-like 

shaped, tubular apically, hairy with simple setae. Subgenital plate (Fig. 389) pentagonal in profile, 

basally round, sparsely hairy with simple setae. Paramere (Figs. 389, 391) lamellar, oblong-oval 

in profile, slightly narrow apically, slightly curved outward apically, strongly sclerotised tooth on 

inner subapico-posterior margin. Distal segment of aedeagus (Fig. 392) generally rod-shaped 

with inflated apical part, narrow and curved outward basally, apico-ventral membranous sack 

round and inflated, apico-dorsal part strongly curved a third from the apex; sclerotised end tube 

of the ductus ejaculatorius relatively long, evenly curved. Female terminalia (Fig. 390) small 

with short simple setae on proctiger and subgenital plate. Female proctiger short, subacute 

apically, dorsal margin almost straight; circumanal ring moderate with one complete and one 

incomplete rows of pores. Subgenital plate small, triangular, subacute apically, in profile. Lateral 

valvulae elongated lanceolate, protruded, acute and narrow apically; dorsal valvulae cuneated, 

acute; ventral valvulae spear-like shape, curved upward a third from apex. 

Fifth instar immature (Figs. 40, 394). Body (Figs. 40, 386) flattened and round, whitish 

or light yellowish with dark brown to black patches on forewingpad posteriorly and dorsally, two 

longitudinal stripes on thorax and abdomen, respectively and separately. Forewing pads with 

small humeral lobes. Head, thorax, dorsal margin of wing pads, dorsal and marginal abdomen 

bearing short and stout rod-like and lanceolate setae. Tarsal arolium membraneous, sessile. 

Caudal plate rounded posteriorly, relatively large. Anus in ventral position. Circumanal ring 
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small, almost touching posterior abdominal margin; consisting of outer and inner single rows of 

pores, respectively.  

Etymology. From the Latin niger (= black) and dorsālis (= the back). 

Distribution. China, Japan (Hokkaido, Honshu, Kyushu, Ryukyu), Russia (Kuril Islands), 

South Korea (JJ, JN), Taiwan. 

Host plant. Rhus ambigua Lav., R. chinensis Mill., R. javanica L., R. succedanea L., R. 

trichocarpa Miq., R. verniciflua Stokes, Toxicodendron sylvestre (Siebold & Zucc.) Kuntze, T. 

succedaneum (L.) Kuntze, T. trichocarpum (Miq.) Kuntze, T. vernicifluum (Stokes) F.A. Barkley 

(Anacardiaceae), confirmed by the presence of immatures. 

Comments. Calophya nigridorsalis has been reported from Korea (Cho et al., 2017a: 

535). The species superficially similar with C. rhopenjabensis. For comparison between the two, 

see under C. rhopenjabensis. 

 

Calophya phellodendricola Cho, sp. nov. 

Figs. 41−43, 395−403 

 

Calophya phellodendricola Cho, sp. nov. 

 

Material examined. Holotype ♂, South Korea: GB, Bonghwa-gun, Chunyang-myeon, 

Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, 

Phellodendron amurense (G. Cho), (SNU, dry mounted). 

Paratype. South Korea: 1 ♂, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. 

Juwang, Dalgi waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, (G. Cho), (SNU, 
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slide-mounted); 1 ♂, same data as holotype but, 11.vi.2017, (SNU, slide-mounted); 8 ♂, 6 ♀, 13 

immatures, same data as holotype but (SNU, slide-mounted and in 95% ethanol). 

Diagnosis. Adult. Body very small. Head (Fig. 395) very small; genal processes horn-like 

shape. Antennal segments (Fig. 395) 8‒10 weakly inflated. Forewing (Fig. 396) oblong oval, 

pointed apically; vein Rs long and imperceptibly curved, not curved towards foremargin. 

Paramere (Figs. 397, 399) upside-down club-like shape, curved inwards near the middle, in the 

middle of posterior margin angular and slightly convex, narrowing to apex, antero-apical portion 

with small projection in outer surface, inner surface with one vertical median tooth near subbase, 

two small tubercular tooth on posterior margin of apical third and apical half, respectively, and 

relatively large and weakly hooked apical tooth. Distal segment of aedeagus (Fig. 400) round 

apically, membranous in the middle; sclerotised end tube of the ductus ejaculatorius long, evenly 

curved. Female terminalia (Fig. 398) short and cuneated.  

Fifth instar immature. Body (Figs. 43, 402) flattened and round, light apple green or 

light yellow. Forewing pads with small humeral lobes, wing pads without dorsal macroscopic 

setae. Circumanal ring (Fig. 403) small, transverse, in sub-terminal position. Body bearing small 

sectasetae marginally and with following numbers: anterior margin of head 12 on either side, 38 

on forewingpad, 11 on hindwingpad, and 33 on abdomen on either side. 

Description. Adult. Coloration (Figs. 41, 42). Body generally light green (overwintered 

specimen entirely dark brown), part of head and pronotum and anterior part of mesopraescutum 

dark, abdomen light yellowish green.   

Structure. Head (Fig. 395) narrower than thorax; vertex quadrilateral, covered with short 

microscopic setae, posterior margin generally straight but concave in the middle; genal processes 

conical, relatively short, weakly divergent from each other apically, contiguous basally, hairy 
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with short setae. Antenna (Fig. 395) short and 10-segmented, with subapical rhinarium on 

segments 4, 6, 8, and 9, segment 3 the longest but not much longer, segments 4‒10 subequal in 

length, segments 8‒10 weakly inflated, two terminal setae long, apical seta slightly shorter than 

subapical seta. Forewing (Fig. 396) oblong oval, pointed apically, slightly narrow basally, widest 

in apical third; pterostigma long and narrow, evenly narrowing to apical fourth of r1; costal and 

anal break present; vein C+Sc gently curved; cell c+sc small and transverse; vein Rs long and 

imperceptibly curved, not curved towards foremargin; vein M very long and evenly curved, 

diverged near the base; vein M1+2 and M3+4 short and almost straight; cell m1 subtriangular and 

small; vein cu1a long and diverged near the half, gently curved near a fourth from the base; vein 

cu1b long and weakly curved near middle; cell cu1 very large and subtriangular; surface spinules 

dense and present in all cells with narrow spinule-free bands, except for the cell c+sc, spinules 

very sparsely present in the middle, radular marginal spinules present in cell m1, m2, and cu1 

prominently. Hindwing simple and membraneous. Hind leg (Fig. 401) short but saltatorial; 

metacoxa with very small conical meracanthus; metatibia with genual spine and 1+3 strongly 

sclerotised small apical spurs; metabasitarsal spur absent; metatarsus with two falcate claws. 

Male proctiger (Fig. 397) base-like shaped, tubular and membranous apically, hairy with short 

setae. Subgenital plate (Fig. 397) subpentagonal, hairy ventrally with short simple setae. 

Paramere (Figs. 397, 399) lamellar and upside-down club-like shape, curved inwards near the 

middle, in the middle of posterior margin angular and slightly convex, narrowing to apex, antero-

apical portion with small projection in outer surface, inner surface with one vertical median tooth 

near subbase, two small tubercular tooth on posterior margin of apical third and apical half, 

respectively, and relatively large and weakly hooked apical tooth, inner and outer surfaces 

covered with short setae but setae in antero-basal half somewhat long and dense. Distal segment 



123 

of aedeagus (Fig. 400) somewhat large and thick, round apically, membranous in the middle, 

anterior and posterior margin weakly sinuous; sclerotised end tube of the ductus ejaculatorius 

long, evenly curved. Female terminalia (Fig. 398) small and cuneate with short simple setae on 

proctiger and subgenital plate. Female proctiger short, subacute apically, dorsal margin weakly 

sinuous; circumanal ring relatively large, exceed around half, composed of two unequal rows of 

pores. Subgenital plate subtriangular, subacute apically, ventrally straight, in profile. Lateral 

valvulae roundly blunt apically; dorsal valvulae triangular, acute; ventral valvulae spear-like 

shape, thick and very weakly curved, acute.  

Fifth instar immature (Figs. 43, 402, 403). Body (Figs. 43, 402) flattened and round, 

light apple green or light yellow, eyes orange-red. Forewing pads with small humeral lobes and 

pointed apically, wing pads without dorsal macroscopic setae. Caudal plate round posteriorly, 

relatively large, Legs stout. Tarsal arolium membraneous, sessile. Anus in ventral position. 

Circumanal ring (Fig. 403) small, transverse, in sub-terminal position; consisting of relatively 

large rod-like outer and inner dot-like single rows of pores, respectively. Body bearing small 

sectasetae marginally and with following numbers: anterior margin of head 12 on either side, 38 

on forewingpad, 11 on hindwingpad, and 33 on abdomen on either side. 

Etymology. The name of the host plant genus, Phellodendron, and the Latin suffix -cola 

(= inhabitant). 

Distribution. South Korea (GB). 

Host plant. Phellodendron amurense Rupr. (Rutaceae), confirmed by the presence of 

immatures. 

Comments. We collected series of specimens of Calophya phellodendricola in the high 

montane zone more than 1,000 m, along with a few overwintering of C. nigra on their mutual 
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host, Phellodendron amurense, which suggest that the former and the latter shows Northern and 

wide distributional ranges, respectively.  

 

Calophya rhopenjabensis Li, 2011 

Figs. 404−413 

 

Calophya rhopenjabensis Li, 2011: 454. 

Calophya elaeocarpae Li, 2011: 460, syn. nov. 

 

Material examined. South Korea: 20 ♂, 28 ♀, 5 immatures, JJ, Jeju-si, Yeon-dong, 

Halla Arboretum, N33°28'05.56" E126°29'33.66", 100 m, 29.iv.2016, Toxicodendron 

succedaneum (G. Cho), (SNU, slide and dry mounted, in 95% ethanol). 

Diagnosis. Adult. Adults of this species resemble Calophya nigridorsalis (Kuwayama, 

1908) in the general appearance: the strongly divergent conical genal processes (Fig. 405), 

almost same venation and shape of the forewing (Fig. 406), and especially coloration. It differs in 

the paramere (Figs. 407, 409) that is sinuous and narrowing to the apex and bears strongly 

sclerotised blunt tooth on apico-dorsal inner surface subapically, the distal segment of aedeagus 

(Fig. 410) that is strongly and angularly curved with weakly sclerotised thumb-like processes on 

venter in the middle. 

Fifth instar immature. Body (Fig. 412) flattened and round, yellowish, dorsally lacking 

knob-like setae. Forewing pads with small humeral lobes. Caudal plate margin bearing lanceolate 

setae. Circumanal ring (Fig. 413) small, reniform in sub-terminal position, not touching posterior 

abdominal margin. 
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Description. Adult. Coloration. Body colour dark brown to black except for the abdomen 

that is light and milky yellow (yellow in ethanol-preserved specimens and recently emerged 

adults), yellow head, thorax and legs gradually change into black. Antenna light yellow with light 

brown terminal setae. Genal processes somewhat yellow to light brown. Eyes crimson red. 

Forewing transparent with light yellow veins. Legs dark brown with irregular light brown parts. 

Colour almost same as Calophya nigridorsalis.   

Structure. Head (Fig. 405) covered in short microscopic setae; vertex trapezoidal 

separately, posterior margin concave in the middle, posterior edge angular; genal processes 

conical but short and stout, strongly divergent from each other, basal inner side concave and 

tubercular. Antenna (Fig. 404) short and 10-segmented, with subapical rhinarium on segments 4, 

6, 8, and 9, segment 3 the longest, segment 5 the smallest and shortest, segments 8‒10 inflated, 

segment 9 bearing additional one long simple seta, two terminal setae long, apical seta slightly 

longer than subapical seta. Forewing (Fig. 406) elongated oval, not pointed apically, slightly 

narrow basally; pterostigma narrow; costal and anal break present; vein C+Sc weakly curved; 

cell c+sc very small and narrow; vein Rs long and imperceptibly curved, slightly curved towards 

foremargin; vein M long and moderately curved, diverged near the base; vein M1+2 and M3+4 

short and almost straight; cell m1 subtriangular and small; vein cu1a long and diverged a third 

from the base, moderately curved; vein cu1b long and curved; cell cu1 very large; marginal 

spinules present in cell m1, m2, and cu1 prominently. Hindwing simple and membraneous. Hind 

leg (Fig. 411) saltatorial; metacoxa with small conical meracanthus; genual spine absent; 

metatibia with 1+3 grouped strongly sclerotised apical spurs; metabasitarsal spur absent; 

metatarsus with two falcate claws. Male proctiger (Fig. 407) base-like shaped, tubular and 

membranous apically, hairy with simple setae. Subgenital plate (Fig. 407) quadrate, basally 
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round, sparsely hairy with simple setae. Paramere (Figs. 407, 409) lamellar, sinuous, wide at base 

and narrowing to the apex, curved outward apically, with strongly sclerotised blunt tooth on 

postero-subapical inner surface. Distal segment of aedeagus (Fig. 410) large and thick, round 

apically, strongly and angularly curved around middle, with weakly sclerotised elongate thumb-

like processes ventrally in the middle; sclerotised end tube of the ductus ejaculatorius long, 

evenly curved. Female terminalia (Fig. 408) small with short simple setae on proctiger and 

subgenital plate. Female proctiger short, subacute apically, dorsal margin sinuous, with long 

grouped simple setae on a third from the apex; circumanal ring moderate with one complete and 

one incomplete rows of pores. Subgenital plate small, trapezoidal, subacute apically, in profile. 

Lateral valvulae blunt; dorsal valvulae triangular, acute; ventral valvulae spear-like shape, thick 

and slightly curved, acute.  

Fifth instar immature (Figs. 412, 413). Body (Fig. 412) flattened and round, yellowish, 

dorsally lacking knob-like setae. Forewing pads with small humeral lobes. Caudal plate margin 

bearing lanceolate setae. Tarsal arolium membraneous, sessile. Wing pads without marginal setae. 

Legs stout. Caudal plate rounded posteriorly, relatively large. Anus in ventral position. 

Circumanal ring (Fig. 413) small, reniform in sub-terminal position, not touching posterior 

abdominal margin; consisting of relatively large rod-like outer and inner dot-like single rows of 

pores, respectively.  

Etymology. Named after its host Rhus punjabensis var. sinica (Diels) Rehder & E.H. 

Wilson. 

Distribution. China (Yunnan), South Korea (JJ). 

Host plant. Rhus punjabensis var. sinica (Diels) Rehder & E.H. Wilson, Toxicodendron 

succedaneum (L.) Kuntze (Anacardiaceae), confirmed by the presence of immatures. 
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Comments. New record for Korea. This cryptic species shares with Calophya 

nigridorsalis Li, 2011 the shape of the forewing, the strongly divergent genal processes, and the 

host plant. C. rhopenjabensis Li, 2011 differs from the former in the narrow and sinuated 

paramere (Figs. 407, 409), the distal segment of aedeagus (Fig. 410) that is angularly curved in 

the middle and bearing weakly sclerotised elongate thumb-like processes ventrally in the middle, 

and the blunt lateral valvulae in female terminalia (Fig. 408). 

Li (2011) described both Calophya elaeocarpae Li, 2011 and C. rhopenjabensis Li, 2011 

based on two and seven specimens, respectively and the former from Elaeocarpus 

(Elaeocarpaceae) or Symplocos (Symplocaceae) and the latter from Rhus (Anacardiaceae) but no 

immatures have been found for both species so far. The major difference between the two is, 

according to Li (2011), the antennal segment coloration which is ‘yellow or yellowish brown in 

segments 2−10’ in the former and ‘brown or black in segment 8 or 9−10’ in the latter. There are 

no clear morphological differences between the two and therefore, we interpret the light 

coloration from teneral material and especially the morphology is within the range of 

intraspecific variation. For this reason, we synonymise the two taxa. As both species have been 

described in the same publication we chose C. rhopenjabensis as a senior name as it is more 

appropriate for host plant association and, thus, complies better with recommendation 25C of the 

International Commission on Zoological Nomenclature (1999). 

 

Calophya shinjii Sasaki, 1954 

Figs. 44−46, 414−423 

 

Psylla sorbii Shinji, 1944: 448; Sasaki, 1954: 31, nomen praeoccupatum. 
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Calophya shinjii Sasaki, 1954: 31. 

Calophya viridis sensu Park et al., 1980 nec Kuwayama, 1908: 159, misidentification. 

 

Material examined. South Korea: 1 ♀, JN, Gwangyang-si, Ongnyong-myeon, Donggok-

ri, Mt. Baegun, 27.vii.2013, (G. Cho), (SNU, in 95% ethanol); 1 ♂, JN, Gwangyang-si, 

Ongnyong-myeon, Chusan-ri, Mt. Baegun, 27.vii.2013, (G. Cho), (SNU, slide-mounted); 23 ♂, 

18 ♀, 83 immatures, 4 exuviae, GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. 

Hwaya, N37°41'32.94" E127°24'22.80", 450 m, 29.v.2014, Picrasma quassioides (G. Cho), 

(KNA, SNU, dry and slide-mounted, in 95% ethanol); 1 ♂, 1 ♀, same data but 07.vi.2017, (SNU, 

in 95% ethanol); 1 ♀, Daegu-si, Dalseong-gun, Yuga-myeon, Yang-ri, San 10, Mt. Biseul, 

01.vii.2014, (G. Cho), (SNU, in 95% ethanol); 1 ♀, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, 

Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 m, 01.vii.2014, (G. Cho), (SNU, in 95% 

ethanol); 1 ♀, same data but 09.v.2016, P. quassioides (G. Cho), (SNU, in 95% ethanol); 1 ♂, 

GW, Inje-gun, Inje-eup, Gaa-ri, San-1, 16.vii.2015, (G. Cho), (SNU, in 95% ethanol); 1 ♀, GW, 

Pyeongchang-gun, Daegwanryeong-myeon, Hoenggye-ri, Mt. Jewang, N37°40'57.17" 

E128°45'42.85", 850 m, 31.iii.2016, (G. Cho), (SNU, in 95% ethanol); 2 ♂, GB, Ulleung-gun, 

Seo-myeon, Taeha-ri, Taeha-ryeong, N37°29'22.96" E130°50'07.40", 300 m, 28.v.2017, (S.K. 

Kim), (SNU, in 95% ethanol); 15 ♂, 16 ♀, 1 immature, 2 exuviae, GG, Yangpyeong-gun, 

Okcheon-myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" E127°30'13.65", 200 m, 

04.vi.2017, P. quassioides (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, GB, Cheongsong-gun, 

Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi waterfall, N36°26'28.87" E129°04'48.23", 300 

m, 10.vi.2017, P. quassioides (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, GW, Yeongwol-gun, 
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Jucheon-myeon, Panun-ri 1246-1, 450 m, 11.v.2018, P. quassioides (G. Cho), (SNU, in 95% 

ethanol). 

Diagnosis. Adult. Head (Fig. 415) large, slightly deflexed; genal processes conical. 

Antennal segments (Fig. 414) 8‒10 inflated, subequal in length. Forewing (Fig. 416) 

asymmetrically round apically; vein Rs long and weakly sinuous, curved towards foremargin. 

Paramere (Figs. 417, 419) subtriangular, subacute and inwardly curved at apex, with three 

strongly sclerotised teeth on inner side, two of which wide and blunt, placed submedially and one 

of which strongly projected posteriorly, acute. Distal segment of aedeagus (Fig. 420) sinuous 

with central membranous part with long and straight ductus ejaculatorius. Female terminalia (Fig. 

418) short and robust. 

Fifth instar immature. Body (Figs. 46, 422) round and flattened, greenish or brownish 

green with whitish medial longitudinal line. Forewing pads with small humeral lobes. Margins 

bearing lanceolate setae and stout setae covered dorsally. Circumanal ring (Fig. 423) narrow and 

small, almost touching posterior abdominal margin. 

Description. Adult. Coloration (Figs. 44, 45). Body colour brown to reddish-brown that 

is homochromatic except for the yellow or green abdomen. Antenna yellowish brown to brown 

with a dark brown to black terminal segment. Genal processes somewhat lighter in colour. 

Compound eyes and ocelli reddish-brown. Forewing transparent with light yellowish veins. Legs 

yellowish brown, apical half of tibiae and tarsi darker in colour. Sternites green; terminalia 

ochreous apically. 

Structure. Head (Fig. 415) large, covered in short microscopic setae, slightly deflexed, 

wider than thorax; vertex more or less rounded forward, posterior margin slightly concave and 

incised in the middle; genal processes conical, hairy with short simple setae, subacute apically. 
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Antenna (Fig. 414) thick and short, 10-segmented, with subapical rhinarium on segments 4, 6, 8, 

and 9, segment 3 the longest, segment 7 the shortest, segments 8‒10 inflated, subequal in length, 

two terminal setae thick and long, subequal in length. Forewing (Fig. 416) elongate, 

asymmetrically round apically; pterostigma long and narrow; costal and anal break present; vein 

C+Sc evenly curved; cell c+sc relatively small; vein Rs long and weakly sinuous, curved towards 

foremargin; vein M long and curved, diverged near the base; vein M1+2 and M3+4 short and 

almost straight; cell m1 subtriangular and relatively small; vein cu1a long, moderately curved; 

vein cu1b long and evenly curved; cell cu1 very large and elongate; marginal spinules present in 

cell m1, m2, and cu1 prominently. Hindwing simple and membraneous. Hind leg (Fig. 421) 

saltatorial; metacoxa with very small conical meracanthus; genual spine absent; metatibia with 

1+3 grouped strongly sclerotised apical spurs; metabasitarsal spur absent; metatarsus with two 

falcate claws. Male proctiger (Fig. 417) small, base-like shaped, tubular apically, with simple 

setae. Subgenital plate (Fig. 417) tetragonal, basally round, sparsely hairy with simple setae. 

Paramere (Figs. 417, 419) subtriangular, in profile, wide basally, subacute apically and curved 

inward, with three strongly sclerotised teeth on inner side, two of which wide and blunt apically, 

placed submedially and one of which strongly projected posteriorly, acute at apex, curved 

forward. Distal segment of aedeagus (Fig. 420) rod-shaped, round apically, sinuous with central 

membranous part; weakly sclerotised end tube of the ductus ejaculatorius long, almost straight. 

Female terminalia (Fig. 418) short and robust with short simple setae on proctiger and subgenital 

plate. Female proctiger short, subacute apically, thick and moderately convex in the middle 

dorsally; circumanal ring large with one complete and one incomplete rows of pores. Subgenital 

plate trapezoidal, subacute apically, in profile. Lateral valvulae subtriangular, round apically; 

dorsal valvulae large and cuneated; ventral valvulae thick and spear-like shape, almost straight.  
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Fifth instar immature (Figs. 46, 422, 423). Body (Figs. 46, 422) round and flattened, 

greenish or brownish green with whitish medial longitudinal line. Forewing pads with small 

humeral lobes. Margins of anterior head, antenna, wing pads and abdomen bearing lanceolate 

setae, short and stout setae covered in wing pads, thorax, and abdomen dorsally. Tarsal arolium 

membraneous, sessile. Caudal plate convex anteriorly in the middle, round posteriorly, exceeded 

less than half of abdomen. Anus in ventral position. Circumanal ring (Fig. 423) narrow and small, 

almost touching posterior abdominal margin; consisting of outer and inner single row of pores, 

respectively.  

Etymology. Named after Japanese entomologist O. Shinji. 

Distribution. Japan (Honshu), South Korea (GB, GG, GW). 

Host plant. Picrasma Blume, P. quassioides (D. Don) Benn. (Simaroubaceae), confirmed 

by the presence of immatures. 

Comments. The immatures secrete large amounts of very sticky honeydew and granular 

wax. 

 

Calophya verticornis Kwon, 1983 

Figs. 47, 48, 424−431 

 

Calophya verticornis Kwon, 1983: 77. 

Calophya rhae Li, 1992b: 204; synonymised by Li, 1997a: 351. 

Calophya melanocephala Li, 1997a: 363, syn. nov. 
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Material examined. South Korea: 1 ♀, JN, Suncheon-si, Haeryong-myeon, Sangnae-ri, 

31.i.2014, (G. Cho), (SNU, in 95% ethanol); 1 ♂, Seoul-si, Gangdong-gu, Dunchon-dong 558, 

06.iii.2014, (G. Cho), (SNU, slide-mounted); 1 ♂, 2 ♀, GW, Hwacheon-gun, Sangseo-myeon, 

Damok-ri, Silnae-hill, N38°09'24.40" E127°31'23.30", 850 m, 01.v.2014, Toxicodendron 

trichocarpum (G. Cho), (SNU, slide-mounted); 2 ♂, 1 ♀, JN, Suncheon-si, Juam-myeon, 

Daegwang-ri, Yongmun, 05.vi.2014, Rhus chinensis (G. Cho), (SNU, slide-mounted, in 95% 

ethanol); 3 ♂, 8 ♀, same data but 18.vi.2015, T. sylvestre (G. Cho), (SNU, in 95% ethanol); 2 ♀, 

JN, Yeosu-si, Manheung-dong, Mt. Cheonseong, 07.vi.2014, T. sylvestre (G. Cho), (SNU, in 95% 

ethanol); 1 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, 21.v.2015, (G. Cho), 

(SNU, in 95% ethanol); 2 ♂, JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, SNU Experiment 

Forest, N35°01'55.99" E127°36'17.82", 200 m, 26.v.2015, R. chinensis (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, 1 ♀, GG, Yangpyeong-gun, Cheongun-myeon, Dowon-ri, San 172-2, 

N37°32'59.30" E127°47'06.54", 300 m, 23.vi.2018, T. trichocarpum (G. Cho), (SNU, in 95% 

ethanol). 

Diagnosis. Adult. Head (Fig. 425) small; genae not produced into processes. Antennal 

segments (Fig. 424) not inflated. Forewing (Fig. 426) elongate oval, round at apex, flavescent; 

vein Rs long and weakly sinuous, curved towards foremargin. Paramere (Figs. 427, 429) 

vertically long triangular, with subacute and inwardly curved apical hook. Distal segment of 

aedeagus (Fig. 430) angularly curved inward a third from the apex, slightly swollen subapically, 

roundly blunt apically, weakly sclerotised end tube of the ductus ejaculatorius long, almost 

straight. Female terminalia (Fig. 428) short and cuneated.  

Description. Adult. Coloration (Figs. 47, 48). Body colour ocher brown (yellow in 

recently emerged specimens) with dark brown patterns on dorsum of thorax. Antenna yellowish 
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brown with a dark brown terminal segment. Head dorsally dark brown near and along the 

pronotum. Compound eyes yellowish brown, ocelli reddish-brown. Forewing transparent, 

flavescent, veins light. Legs yellowish brown to dark brown. Sternites and terminalia dark brown.  

Structure. Head (Fig. 425) small, covered in short microscopic setae; vertex smooth, 

posterior margin sharply concave in the middle, posterior edge angular; genal processes merely 

produced and flat, not conical, hairy with short simple setae. Antenna (Fig. 424) very short and 

stout, 10-segmented, with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, 

two terminal setae subequal in length, slightly shorter than segment 3. Forewing (Fig. 426) 

elongate oval, slightly narrow basally; pterostigma narrow; costal and anal break present; vein 

C+Sc curved anteriorly; cell c+sc very small; vein Rs long and weakly sinuous, curved towards 

foremargin; vein M long and curved, diverged a third from the base; vein M1+2 and M3+4 almost 

straight; cell m1 subtriangular and small; vein cu1a long, moderately curved; vein cu1b long and 

curved; cell cu1 very large; marginal spinules present in cell m1, m2, and cu1 prominently. 

Hindwing simple and membraneous. Hind leg (Fig. 431) saltatorial; metacoxa with small conical 

meracanthus; genual spine absent; metatibia with 1+3 grouped strongly sclerotised apical spurs; 

metabasitarsal spur absent; metatarsus with two falcate claws. Male proctiger (Fig. 427) base-like 

shaped, tubular apically, with long simple setae dorsally. Subgenital plate (Fig. 427) pentagonal, 

basally round, sparsely hairy with simple setae. Paramere (Figs. 427, 429) vertically long 

triangular in profile, with subacute and curved inward apical hook. Distal segment of aedeagus 

(Fig. 430) thick, roundly blunt apically, angularly curved inward a third from the apex, slightly 

swollen subapically; weakly sclerotised end tube of the ductus ejaculatorius long, almost straight. 

Female terminalia (Fig. 428) relatively long with simple setae on proctiger and subgenital plate. 

Female proctiger acute apically, convex and covered with long simple setae dorsally in the 
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middle. Circumanal ring large moderate in size with one complete and one incomplete rows of 

pores. Subgenital plate triangular, acute apically in profile. Lateral valvulae oval; dorsal valvulae 

elongate cuneated; ventral valvulae thick and spear-like shape.  

Fifth instar immature. Unknown. 

Etymology. From the Latin noun vertex (= top, crown) and cornū (= a horn), -i. 

Distribution. China, Japan (Shikoku), South Korea (GG, GN, GW). 

Host plant. Rhus chinensis Mill., R. semialata Murray, Toxicodendron 

trichocarpum (Miq.) Kuntze (Anacardiaceae). 

Comments. Kwon (1983) described the species from a single female specimen 

insufficiently lacking male and without host indication. Later, Miyatake (1992) additionally 

redescribed the male from Japan. Taiwanese Calophya triangula Yang, 1984 is closely related to 

this species in the genae that is lacking processes and the similarly triangular paramere.  

Calophya verticornis Kwon, 1983 and C. melanocephala Li, 1997 display the same 

diagnostic characters suggesting they are conspecific. We, therefore, synonymise the latter with 

the former.  

 

Subfamily Metapsyllinae Kwon, 1983 

Metapsyllinae is a very small taxon with a monotypic genus, Metapsylla and was erected 

by Kwon (1983). The erection of the Metapsyllinae as new subfamily by Li (2011) is invalid as 

the taxon has already been erected (Burckhardt & Ouvrard, 2012). The subfamily was defined by 

the short genal processes which are contiguous medially, median ocellus surrounded by vertex 

and genal processes and the antenna which is shorter than head width and the forewing which is 
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coriaceous and lacking costal break and the metatibia with an internal comb of apical spurs and 

the metabasitarsus lacking spurs and the proximal segment of aedeagus straight. 

 

Genus Metapsylla Kuwayama, 1908 

Metapsylla Kuwayama, 1908: 157. 

 

Type species: Metapsylla nigra Kuwayama, 1908, by original designation.  

 

Diagnosis. Head small, usually narrower than thorax. Vertex subquadrate, usually 

exceeding half as long as wide. Genal processes very small and short, divergent apically, 

pubescent, scarcely exceeding half as wide as anterior margin of vertex at base. Frons reduced, 

with median ocellus prominent, enveloped between bases of genal processes. Antenna very short, 

not exceeding head width, basal two segments greatly swelled, with two apical setae nearly of the 

same length. Thorax broad, strongly convex, not pubescent. Forewing broad, ovate, more or less 

rounded apically, thick and somewhat coriaceous, usually opaque, with irregular markings; 

pterostigma distally long; veins greatly bisinuate, C+Sc broadly thickened; marginal cells large. 

Metatibia usually armed with 5−6 apical spurs; metabasitarsus without spurs. Male proctiger 

tubular, stout, longer than paramere. Paramere short, with an anterior lobe produced at apex. 

Aedeagus broad and flat laterally, with distal segment bent near middle; apex evenly roundly 

terminated. Female terminalia usually scarcely exceeding as long as wide. 

Etymology. From the Greek prefix μετά (meta = beyond) and noun ψύλλα (psúlla = a flea). 

Distribution. East Palaearctic. 

Host plant. Boraginaceae (Lamiales) and Meliaceae (Sapindales). 
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Comments. Metapsylla currently contains six described species restricted to the East 

Palaearctic region (Miyatake, 1963; Li, 2011; Ouvrard, 2018). Only one species of this genus has 

been recorded from South Korea. Diagnosis is extracted from Kwon (1983).  

 

Metapsylla nigra Kuwayama, 1908 

 

Matapsylla nigra Kuwayama, 1908: 157. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. Head small, usually narrower than thorax. Vertex subquadrate, usually 

exceeding half as long as wide. Genal processes very small and short, divergent apically, 

pubescent, scarcely exceeding half as wide as anterior margin of vertex at base. Antenna very 

short, not exceeding head width, basal two segments greatly swelled, with two apical setae nearly 

of the same length. Forewing broad, ovate, more or less rounded apically, thick and somewhat 

coriaceous, usually opaque, with irregular markings; pterostigma distally long; veins greatly 

bisinuate, C+Sc broadly thickened; marginal cells large. Male proctiger tubular, stout, longer 

than paramere. Paramere short, with an anterior lobe produced at apex. Aedeagus broad and flat 

laterally, with distal segment bent near middle; apex evenly roundly terminated. Female 

terminalia usually scarcely exceeding as long as wide. 

Description. Adult. Coloration. Body generally yellowish brown to ocher brown with 

dark brown markings. Genal processes yellowish brown. Eyes dark brown to black. Antenna 

yellowish brown. Forewing with scattered brown to dark irregular markings.  
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Structure. Vertex somewhat flat, slightly half as long as wide. Genal processes very small 

and short, strongly divergent. Antenna short, nearly as long as width of head, basal three antennal 

segments prominently large, inflated, apical setae long, well developed. Forewing ovate, 

posteroapical margins somewhat obliquely rounded, veins strongly bisinuate. Male poctiger short 

and stout, somewhat wedge-shaped, broadened basally and narrowed apically, with anterior 

margin straight. Subgenital plate somewhat pentagonal, with anterior margin straight. Paramere 

very short and broad, strongly sclerotised margins bisinuate in lateral view, diagonally truncate at 

apex, anterior apical ridge strongly produced mesad as a secondary lobe, in caudal view arched, 

stout, with an apical portion touched, with the inner face beset with a patch of strong setae, in 

dorsal view touching at two points, anterior lobes and posterior angle, making a right-triangular 

space between them. Distal segment of aedeagus moderately long, broad, bent near middle. 

Female terminalia very small, sharp, normally pubescent, denser in the apical half. Female 

proctiger somewhat right-angled triangular, with abruptly narrowed and slightly upturned apex; 

circumanal ring relatively small, exceeded a third of dorsal margin. Subgenital plate triangular, 

subacute apically. Lateral valvulae round and blunt apically; dorsal valvulae somewhat right-

angled triangular; ventral valvulae long, subacute apically.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective niger, -a, -um (= black). 

Distribution. South Korea (GB, JJ), Japan (Kyushu, Shikoku). 

Host plant. Ehretia acuminata R. Br. (Boraginaceae). 

Comments. This species was originally described only from the female (Kuwayama, 

1908). Subsequently, Miyatake (1963) redescribed the male. Previously Park et al. (1980) 

reported Metapsylla nigra from two female specimens not including any males, and then Kwon 
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(1983) probably repeated Park et al.’s (1980) record without any doubt. He added distributional 

record and description but there was no material examined data and relevant information such as 

illustrations for diagnosis. We suspected that prior identifications from Korea were possibly error 

and the host Ehretia acuminata mentioned in Kwon (1983) is extremely rare in whole Korean 

Peninsula as well. Before examining Kwon’s material, we remain this name in Korean psyllid list. 

But his collections are sealed and not open to the public. Description and diagnosis are extracted 

from Miyatake (1963) and Kwon (1983). 

 

Family Carsidaridae Crawford, 1911 

This is a small pantropical family of 40 species in eight genera (Ouvrard, 2018). The 

family has been revised and former diagnosis, descriptions, and identification keys for all 

recognized genera were provided by Hollis (1987). Based on his cladistic analysis, he did not 

subdivide the family into subfamilies or tribes. Host plants are in the Mavales (Bombacaceae, 

Malvaceae, and Sterculiaceae). Known larvae are free-living and produce copious waxy strands. 

Probably the family closely related to Homotomidae (Yang et al., 2009). Only one species 

recorded for South Korea (Kwon & Huh, 1998; Cho et al., 2016b). 

 

Genus Carsidara Walker, 1869 

Carsidara Walker, 1869: 329.  

Thysanogyna Crawford, 1919: 157; synonymised by Crawford, 1924: 619. 

Eustigmia Enderlein, 1921: 119, junior objective synonym of Thysanogyna; Hollis, 1987: 92. 

 

Type species: Carsidara marginalis Walker, 1869, by monotypy.  
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Diagnosis. Integument of head and thorax with dense, moderately long setae. Head with 

disc of vertex concave, discal foveae clearly marked as broad longitudinal oblique grooves, 

frontal margin sharply defined and deeply incised by median suture, lateral and hind margins 

prominent but obtuse, lateral ocelli placed posteriorly on vertex, anterolateral tubercles well-

developed; antennal sockets enlarged; genae swollen ventrally on either side of median suture 

anterior to clypeus, each with a prominent papilla, weak lateroventral tubercles also present; 

apical rostral segment elongate (Figs. 210, 433). Antenna (Fig. 432) long and slender with 

subapical rhinarium on segments 4−6 and 8−9. Forewing (Figs. 211, 434) ovate with subacute 

apex; costal break absent, pterostigma present, r1−rs crossvein absent, M+Cu stem very short, 

about one-third as long as R stem and 0.4−0.5 times as long as Cu stem, cu1 cell value 2.33−3.75, 

without radular spinules, apex of claval suture adjacent to apex of Cu1b; hindwing with grouped 

costal setae; apical spurs of hind tibia arranged 1+3+1. Male proctiger (Figs. 212, 435) unipartite, 

lateral lobes moderately developed; apex of basal segment of aedeagus expanded and strongly 

sclerotised, apical portion of aedeagus (Figs. 216, 438) highly modified, endtube of ductus 

ejaculatorius heavily sclerotised. Female proctiger (Figs. 213, 436) without posterodorsal lobe, 

apex strongly sclerotised and upcurved, posterolateral margins with fringes of long setae; lateral 

palps heavily ridged (Hollis, 1987). Mostly on Malvaceae. 

Etymology. The name could have been derived from the Greek carsios (κάρσίος = a cross) 

(Heslop-Harrison, 1959: 244). 

Distribution. Subtropics and tropics in Palaearctic, Oriental, and Afrotropic region. 

Host plant. Brachychiton and Firmiana (Malvaceae). 

Comments. Within Carsidaridae, Carsidara walker is a small Old World genus 

comprising currently two species in Asia and two in sub-Saharan Africa (Hollis, 1987; Li, 2011; 
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Yana et al., 2015; Cho et al., 2016b; Ouvrard, 2018). Among the Asian species, C. marginalis 

Walker, the type species, was described from Sulawesi and was subsequently reported from the 

Philippines, Tanibar Islands, Malaya and Sabah, all without host information, from Hong Kong 

from Brachychiton rupestris (T.Mitch. ex Lindl.) K.Schum. (Hollis, 1987). C. limbata is 

currently known from China, Japan, and South Korea associated with Firmiana simplex 

(Miyatake, 1981; Hollis, 1987; Kwon & Huh, 1998; Li, 2011; Miyatake & Inoue, 2016; Cho et 

al., 2016b). The identity of the Carsidara species of three Asian nominal species associated with 

F. simplex in Japan and Korea was reviewed (Cho et al., 2016b).  

The genus is distinct from the rest of the family and is diagnosed by its broader forewing, 

the very short M+Cu stem in the forewing, the modified distal segment of the male aedeagus and 

the structure of the female genital apparatus (Hollis, 1987). 

 

Carsidara limbata (Enderlein, 1926) 

Figs. 49−51, 210–216, 432–440 

 

Thysanogyna limbata Enderlein, 1926: 397. 

Carsidara limbata (Enderlein): Hodkinson, 1986: 303; Hollis, 1987: 93; Li, 2011: 1295. 

Thysanogyna minor shikokuensis Miyatake, 1981: 37; synonymised by Cho et al., 2016b: 396. 

Carsidara shikokuensis: Hollis, 1987: 93; Miyatake & Inoue, 2016: 21. 

Carsidara marginalis, sensu Kwon & Huh, 1998: 213, nec Walker, 1869: 329, misidentification. 

 

Material examined. Japan: Paratypes of Thysanogyna minor shikokuensis; 2♂, 2 ♀, 

Shikoku, Ehime Pref., Nishiumi-cho, Kashima Is., 21.vii.1967, (M. Miyatake), (OMNH, dry 
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mounted); 1 ♂, 1 ♀, Shikoku, Kôchi Pref., Muroto, 16‒18.vii.1952, (S. Miyamoto), (OMNH, dry 

mounted). 3 ♂, 1 ♀, 5 immatures, Honshu, Nara Pref., Takaichi-gun, Asuka-mura, Toyoura, 

Amakashi-no-oka, 12‒28.ix.2015, Firmiana simplex (Y. Miyatake), (NIFTS, OMNH, dry 

mounted, 99.5% ethanol); same data but 2 ♂, 1 ♀, 28.ix.2015; 39 ♂, 30 ♀, 14 immatures, 

Honshu, Yamaguchi Pref., Shimonoseki city, Takezaki, 7‒8.vi.2012, F. simplex (H. Inoue), 

(NIFTS, SNU, dry and slide-mounted, 70% ethanol); same data but 6 immatures, 1.viii.2012, 

(NIFTS, 70% ethanol); 1 ♂, Honshu, Yamaguchi Pref., Shimonoseki city, Hikoshima-sakomachi, 

1.viii.2012, F. simplex (H. Inoue), (NIFTS, dry mounted); 5 ♂, 6 ♀, 15 immatures, Kyushu, 

Fukuoka Pref., Fukuoka City, Higashi-ku, Hakozaki, Kyushu University, 20.ix.2015, F. simplex 

(H. Inoue), (NIFTS, OMNH, dry monted, 70% and 99.5% ethanol); same data but 8 ♂, 12 ♀, 12 

immatures, 7.xi.2015 (D. Yamaguchi), (NIFTS, 99.5% ethanol); same data but 15 ♂, 12 ♀, 7 

immatures, 15.xi.2015 (H. Inoue), (dry monted, 70% ethanol). South Korea: 9 ♂, 22 ♀, 10 

immatures, Seoul-si, Gwanak-gu, Daehak-dong, Seoul National University, 31.x.2013, F. 

simplex (G. Cho), (NHMB, SNU, dry and slide-mounted, 95% ethanol); 1 ♀, same data but 

15.x.2014, (G. Cho), (SNU, in 95% ethanol); 66 ♂, 16 ♀, 9 immatures, JN, Yeosu-si, Sujeong-

dong, Mt. Cheonseong, 22.vi.2014, F. simplex (G. Cho), (KNA, NHMB, SNU, dry and slide-

mounted, 95% ethanol); 6 ♂, GG, Suwon-si, 2014, (S.W. Park), (SNU, in 95% ethanol); 10 ♂, 

20 ♀, JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, SNU Experiment Forest, N35°01'55.99" 

E127°36'17.82", 200 m, 18.vi.2016, F. simplex (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head, from above, cleft in front; genal processes short, obliquely 

truncate apically with small point near median body axis (Figs. 210, 433). Forewing (Figs. 211, 

434) with relatively long Rs, portion distal of non-tracheate vein usually more than twice as basal 

one; vein Cu1a relatively weakly curved; surface spinules present in the middle of cell c+sc, 
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brown markings present at the apex of cell cu2, apical half of cell cu1, and near the posterior 

margin of cell m1 and cell m2. Paramere (Figs. 214, 215, 435, 437) with outer lobe on the middle 

of outer surface; apex of paramere twisted. Distal segment of aedeagus (Figs. 216, 438) at the 

apex with horn-shaped end tube of the ductus ejaculatorius. Female terminalia (Figs. 213, 436) 

massive with deeply sinuous circumanal ring; apex of subgenital plate short. 

Fifth instar immature. Body (Figs. 51, 440) yellowish to light brownish, elongate. 

Antenna slender. Wing pads small without humeral lobes bearing small and short peg-like or 

simple setae. Legs long and slender. Caudal plate divided into three parts. Pore fields consisting 

of small circular groups. 

Description. Adult. Coloration (Figs. 49, 50). Body colour yellowish brown with brown 

to dark brown longitudinal stripes on the dorsum of thorax. Head light yellowish brown; antenna 

yellowish brown with dark brown apical segment. Compound eyes yellow to yellowish brown, 

ocelli orange. Forewing transparent with brown band along the posterior margin, veins brown. 

Legs yellowish brown. Sternites and terminalia dark brown, membranes yellowish brown. 

Structure. Head (Figs. 210, 433) cleft in front from above, rather small, slightly deflexed, 

covered with short microscopic setae; vertex quadrate, strongly concave, with prominent median 

suture, with outer anterior corner acute and horn-like, posterior margin more or less incised; 

genal processes short and large, nor conical obliquely truncate apically with small point near 

median body axis. Antenna (Fig. 432) long and slender, 10-segmented with subapical rhinarium 

on segments 4−6 and 8−9, two terminal setae short, subequal in length with segment 10. Thorax 

large and wide, well arched; pronotum large, deflexed; mesonotum quite large; metanotum with a 

pair of short blunt horns or conical projections caudad. Forewing (Figs. 211, 434) large and 

broad, pointed and subacute at apex; pterostigma small and prominent; costal and anal break 
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present; vein C+Sc moderately curved anteriorly; cell c+sc very large; vein R long; vein Rs short 

and sinuous; vein M long and almost straight; vein M1+2 and M3+4 very long; cell m1 subtriangular 

and large; vein cu1a short and diverged near the apex, weakly curved; vein cu1b very short; cell 

cu1 very small, narrow triangular; marginal spinules present in cell m1 and m2 prominently; 

indistinct pseudo-vein connecting vein Rs and branching point of vein M1+2 and M3+4; surface 

spinules present in the middle of cell c+sc and along the ventral margin, marginal spinules 

present in cell m1, m2, and cu1 prominently. Hindwing simple and membraneous. Hind leg (Fig. 

439) long, hairy, and saltatorial; metacoxa with conical meracanthus; genual spine present; 

metatibia with 1+4 grouped strongly sclerotised apical spurs; metabasitarsus with one sclerotised 

spur; metatarsus with two falcate claws. Male proctger (Figs. 212, 435) lanceolate, truncate and 

membranous apically, narrow basally, with sparse simple setae. Subgenital plate (Figs. 212, 435) 

pentagonal in profile, with two large anteriorly directed hooks on dorsal margin, sparsely hairy. 

Paramere (Figs. 214, 215, 435, 437) sinuate with outer lobe on the middle of outer surface, apex 

of paramere twisted, thick and hairy in the basal half, apically tapering to narrow and truncate 

apex, in caudal view prominently bilobed, lateral lobe produced cephalad with a subacute apex, 

apical lobes incurved toward acute and touched apices. Distal segment of aedeagus (Figs. 216, 

438) at the apex with horn-shaped end tube of the ductus ejaculatorius. Female terminalia (Figs. 

213, 436) massive. Female proctiger large, subacute and slightly upturned apically with long 

simple setae subapically, posterior edge almost straight and covered with dense and long setae 

along the margin; circumanal ring (Figs. 213, 436) deeply sinuous with two complete rows of 

pores. Subgenital plate relatively very small, triangular and subacute; apex short, covered with 

long simple setae posteriorly. Lateral valvulae large, mainly hid under densely spaced setae; 
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dorsal valvulae subtriangular and sinuate, subacute; ventral valvulae thick and curved upward, 

and short.  

Fifth instar immature (Figs. 51, 440). Body yellowish to light brownish, elongate (Figs. 

51, 440). Antenna 10-segmented, long and slender. Forewing pads without humeral lobes; wing 

pads relatively small. Margin of wing pads and abdomen bearing small and short peg-like or 

simple setae. Legs long and slender. Tarsal arolium membraneous, triangular, and sessile. Caudal 

plate divided into three parts. Anus in ventral position. Pore field consisting of small circular 

groups.  

Etymology. From the Latin adjective limbātus, -a, -um (= edged, bordered). 

Distribution. China (Anhui, Beijing, Chongqing, Fuzhou, Guizhou, Jiangsu, Jiangxi, 

Hebei, Henan, Hubei, Hunan, Liaoning, Shaanxi, Shangdong (type-locality ‘Tsingtau’), Shanxi, 

Sichuan, Zhejiang), Japan (Honshu, Kyushu, Shikoku), South Korea (GG, GN, JN). 

Host plant. Firmiana simplex (L.) W. Wight (Malvaceae), confirmed by the presence of 

the immatures.  

Comments. Enderlein (1926) separated Carsidara limbata (as Thysanogyna limbata) 

from C. marginalis (as Thysanogyna minor) on its ‘substantially’ larger body size, the presence 

of a brown band along the posterior forewing margin and differences in the forewing venation. 

For separating the two species Li (2011) also used the presence/absence of the marginal wing 

band and the difference in the relative lengths of veins Cu1 and Cu1a. All these characters are 

variable and are, alone, insufficient to separate into two species. The two species differ clearly in 

the genal processes which are very small, tubercular in C. marginalis and obliquely truncate with 

a medially pointing tubercular apex in C. limbata (Figs. 210, 433) and in the terminalia: the 

paramere bears an outer lobe in basal half in C. limbata (Figs. 214, 215, 435, 437) but is curved 
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in C. marginalis; the distal segment of the aedeagus is angular with a recurved hook apically in C. 

limbata (Figs. 216, 438) but rounded in C. marginalis; the female circumanal ring, in dorsal view, 

is deeply sinuous in C. limbata (Figs. 213, 436) but oval in C. marginalis; the apex of the 

subgenital plate in C. limbata (Figs. 213, 436) is very short, in ventral view visible as tubercle 

but long and narrow in C. marginalis where, in ventral view, it is visible as short, narrow process. 

The third nominal species from Asia, Carsidara shikokuensis, was described by Miyatake 

(1981) from Japan (as Thysanogyna minor shikokuensis). Hollis (1987) transferred the taxon to 

Carsidara and raised it to species status due to marked morphological differences to C. 

marginalis. He further suggested that ‘there is a strong possibility that it (C. shikokuensis) is 

synonymous with limbata.’ The comparison of populations from Japan, including paratypes of T. 

minor shikokuensis, and Korea suggest that they are conspecific. We formally synonymised the 

two as Thysanogyna limbata Enderlein, 1926 = Thysanogyna minor shikokuensis Miyatake, 1981. 

Firmiana simplex is the host plant of Carsidara limbata which is well documented by 

collections of immatures in China (Li 2011), Japan and Korea. Hollis (1987) and Li (2011) list 

Brachychiton rupestris and by as Firmiana simplex (as F. platanifolia), respectively, as host of C. 

marginalis. These records are based on adult findings only and need confirmation with 

immatures. The immatures, particularly the older instars, secrete large amounts of flocculent wax 

and honeydew (Fig. 51). 

 

Family Homotomidae Heslop-Harrison, 1958 

The Homotomidae is a small, mostly tropical family of 80 species in 11 genera associated 

with Moraceae and mainly of the genus Ficus (Hollis, 2004; Burckhardt & Ouvrard, 2012; 

Ouvrard, 2018). Most known immatures are free-living but very few species are gall inducer 
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(Hollis, 2004). Former diagnosis and detailed descriptions were provided by Hollis & 

Broomfield (1989). Currently two species of two subfamilies recorded for South Korea.  

The family is a well defined monophyletic group whose internal relationships were also 

analysed by Hollis & Broomfield (1989) who recognized three subfamilies (Burckhardt & 

Ouvrard, 2012). According to them, it is recognized by a pair of strong tubercles present on 

metapostnotum; ventral sense organs of the hind femur in the basal position, proximal organs 

offset from the distal pair; male proctiger bipartite (not in Synoza); male subgenital plate without 

lateral-dorsal appendages; rs−m crossvein absent from forewing.  

 

Key to subfamilies, tribes, and genera of family Homotomidae in Korea 

1 Head (Fig. 442) densely covered in long setae. Antenna (Fig. 441) thickened and densely 

setose; segment 10 very short, less than half as long as segment 9. Forewing (Fig. 443) 

ovate and large, pointed at apex; veins with long setae; surface spinules moderately 

spaced with radular marginal spinules in cells m1, m2, and cu1. Metacoxa with conical 

meracanthus; metatibia with four to seven inner sclerotised spurs (Fig. 448). On Ficus ......  

  ....................................................................... Homotominae…Homotomini…Homotoma 

- Head (Figs. 217, 451) covered with short macroscopic setae. Antenna (Fig. 450) with 

subapical rhinarium on each segment of 4, 6, 8, and 9, segment 10 slightly shorter than 

segment 9. Forewing (Figs. 218, 452) coriaceous, oval; veins with short microscopic setae; 

surface spinules densely spaced, covering the whole membrane up to veins. Metacoxa 

with small thumb-like meracanthus; metatibia with fourteen to fifteen small equidistant 

spurs (Fig. 457). On Morus ................... Macrohomotominae…Phytolymini…Moriphila 
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Subfamily Homotominae Heslop-Harrison, 1958 

The former diagnosis was provided by Hollis & Broomfield (1989). They recognized two 

monotypic tribes, viz. Homotomini and Synozini. It is characterized by the thickened and densely 

setose antennal flagellum; in the forewing costal break present or at least indicated by a weakly 

sclerotised area of the cuticle in the break area, pterostigma absent.  

 

Tribe Homotomini Heslop-Harrison, 1958 

The former diagnosis was provided by Hollis & Broomfield (1989). In forewing M+Cu 

stem present, sometimes immediately adjacent to R+M+Cu stem and R stem, radular area present 

in cell m2; metatibia with only part of apical spur ring thickened; male proctiger bipartite, basal 

segment of aedeagus strongly expanded in apical half.  

 

Genus Homotoma Guérin-Méneville, 1844 

Homotoma Guérin-Méneville, 1844: 376. 

Anisostropha Foerster, 1848: 92, objective synonym. 

Psausia Enderlein, 1914: 232; synonymised by Kuwayama, 1931: 124. 

Metapsausia Enderlein, 1921: 120; synonymised by Hodkinson, 1983: 349. 

Labobrachia Enderlein, 1921: 119; synonymised by Hodkinson, 1983: 349. 

Caenohomotoma Yang & Li, 1981b: 78; synonymised by Hodkinson, 1986: 312. 

Harrisonella Yang & Li, 1981b: 78; synonymised by Hodkinson, 1986: 312. 

Austrohomotoma Yang & Li, 1981b: 78, 85; synonymised by Hodkinson, 1986: 312. 

Psausia Yang & Li, 1984: 217; Hollis & Broomfield, 1989: 157, homonym. 

Heterohomotoma Yang & Li, 1981b: 78; Hollis & Broomfield, 1989: 157, nomen nudum. 
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Type species: Chermes ficus Linnaeus, 1758, by original designation and monotypy.  

 

Diagnosis. Head and thorax densely covered in long setae (Fig. 442). Antenna (Fig. 441) 

thickened and densely setose with a single subapical rhinarium on each of segments 4, 6, 8 and 9, 

segment 10 very short, less than half as long as segment 9. Forewing (Fig. 443) veins with long 

setae. Metatibia with basal spine rarely present, apex with four to seven inner sclerotised spurs. 

Metabasitarsus with two or rarely one lateral spur (Fig. 448). Male proctiger (Fig. 444) bipartite 

(Yang et al., 2009). Mostly on Ficus L. (Moraceae). 

Etymology. From the Greek ὁμός (homós = same, equal) and τομή (tomḗ = cut, section). 

Distribution. Mostly Old World tropics. 

Host plant. Ficus L. (Rosales, Moraceae). 

Comments. Homotoma is the largest genus, includes thirty-one nominal species and it 

contains more than two-thirds of the known species of the family (Ouvrard, 2018). Currently, 

only one described species are known to occur in South Korea. As far as known, all species 

develop on Ficus (Moraceae). 

 

Homotoma unifasciata Yu, 1956 

Figs. 52−54, 441−449 

 

Homotoma unifasciata Yu, 1956: 45. 

Caenohomotoma (Caenohomotoma) unifasciata: Yang & Li, 1981b: 78, 85. 

Caenohomotoma unifasciata: Yang & Li, 1984: 216, 218; Hodkinson, 1986: 314, combinatio 

revivisco. 



149 

Material examined. South Korea: 32 ♂, 28 ♀, 5 immatures, 10 exuviae, JJ, Seogwipo-si, 

Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" E126°21'14.55", 50 m, 27.iv.2016, 

Ficus erecta (G. Cho), (KNA, NIBR, SNU, slide-mounted, in 95% ethanol); 25 ♂, 27 ♀, same 

data but 28.iv.2016, F. erecta (G. Cho), (KNA, SNU, in 95% ethanol); 5 ♀, 1 immature, same 

data but 16.v.2018, F. erecta (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 442) covered with long macroscopic setae; vertex with large 

antennal insertion anteriorly; genal processes not visible from above. Antenna (Fig. 441) long 

and slender, densely covered with setae, terminal segment, and setae very short. Pronotum with 

two tubercles on anterior margin, postscutellum large, with two large horn-like processes 

posteriorly. Forewing (Fig. 443) broad and pointed at apex; pterostigma absent; costal and anal 

break present; dark pattern along with the vein R and adjacent forewing margin; stout setae 

covering veins and margin. Male proctiger (Fig. 444) with apico-posterior hook-like sharp 

processes. Paramere (Figs. 444, 446) large, bent outward near the middle. Distal segment of 

aedeagus (Fig. 447) spoon-shaped, apex expanded to form subquadrate with short and stout end 

tube of the ductus ejaculatorius. Female terminalia (Fig. 445) large, ventral valvulae protruded 

beyond proctiger.  

Fifth instar immature. Body generally ochreous, flattened and oval (Figs. 54, 449). 

Margins bearing sectasetae; head and antenna bearing lanceolate or stout and long simple setae. 

Caudal plate large, round and somewhat blunt posteriorly. Circumanal ring (Fig. 449) labiate, 

relatively large in subterminal position. 

Description. Adult. Coloration (Figs. 52, 53). Body colour brown, with indistinct 

reddish-brown pattern on the dorsum of thorax. Head ochreous. Antenna black with dark brown 

basal two segments. Compound eyes and ocelli red. Forewing transparent with dark brown to 
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black continuous band along the vein Rs and interior margin, veins yellowish brown. Legs brown; 

basitarsi and tarsi somewhat dark. Sternites and terminalia brown. 

Structure. Head (Fig. 442) relatively small and narrow, covered with long macroscopic 

setae, preocular sclerite very small and narrow, postocular sclerite large and broad, triangular, 

evenly concave dorsally, near compound eye; vertex pentagonal separately, with large antennal 

insertion anteriorly, posterior margin deeply concave; genal processes not visible from above. 

Antenna (Fig. 441) long and slender, densely covered with simple setae, 10-segmented with 

subapical rhinarium on segments 4, 6, 8, and 9, terminal setae very short, blunt apically. Thorax 

moderately arched, pronotum with two tubercles on anterior margin, postscutellum large, with 

two large horn-like processes posteriorly. Forewing (Fig. 443) large and broad, pointed at apex, 

narrow anteriorly; pterostigma absent; costal and anal break present, anal break away from the 

cell cu1; strong and relatively long simple setae covering veins; vein C+Sc weakly curved 

anteriorly; cell c+sc large, right-angled subtriangular, round anteriorly; vein R1 almost straight; 

vein R short and thick; vein Rs relatively short and weakly sinuous; vein M short and weakly 

curved, almost fused with vein Rs anteriorly; vein M1+2 short, almost straight, diverged in a big 

angle of around 100°; vein M3+4 very long, almost straight; cell m1 very large; vein cu1a short and 

almost straight; vein cu1b very short; cell cu1 very small, narrow triangular; surface spinules 

present in all cells, in cell c+sc densely spaced in the middle, marginal radular spinules present in 

cell m1, m2, and cu1 sinuous prominently. Hindwing simple and membraneous. Hind leg (Fig. 448) 

long, strong, and saltatorial; metacoxa with slender conical meracanthus; genual spine absent; 

metatibia with four grouped strongly sclerotised apical spurs; metabasitarsus with two sclerotised 

basitarsal spur; metatarsus with two falcate claws. Male proctger (Fig. 444) bipartite, generally 

oval, with tubular apical portion and apico-posterior hook-like sharp processes. Subgenital plate 
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(Fig. 436) large and pentagonal, sparsely hairy. Paramere (Figs. 444, 446) large and lamellar, 

bent outward near the middle, with subapical strongly sclerotised tooth on inner surface 

posteriorly. Distal segment of aedeagus (Fig. 447) long spoon-shaped, slender in the middle, 

expanded, subquadrate, round apically, angular in posterior edge; end tube of the ductus 

ejaculatorius stout and short, curved outward. Female terminalia (Fig. 445) large. Female 

proctiger large, blunt and round apically and with grouped long simple setae and slightly convex 

a third from the apex; circumanal ring oblong from above with one complete row of pores. 

Subgenital plate relatively large, triangular and subacute, ventrally covered with long simple 

setae near the middle. Lateral valvulae round, blunt apically; dorsal valvulae cuneate and narrow, 

not reaching to apex of ventral valvulae, tubercles present at the apex; ventral valvulae curved 

and spear-like shaped.  

Fifth instar immature (Figs. 54, 449). Body ochreous with light yellowish brown 

membranes, oval (Fig. 54). Antenna 4-segmented, thick. Margin of wing pads and abdomen, 

dorsal surface of abdomen bearing sectasetae; anterior portion of head and antenna bearing 

lanceolate or stout and long simple setae. Legs stout. Tarsal arolium membraneous, sessile. 

Caudal plate large, round and somewhat blunt posteriorly. Anus in ventral position. Circumanal 

ring (Fig. 449) labiate, relatively large in subterminal position; consisting of a single row of rod-

like pores.  

Etymology. From the Latin prefix uni- (= one) and adjective fasciātus, -a, -um (= banded). 

Distribution. China (Fujian), Japan, South Korea (JJ). 

Host plant. Ficus erecta Thunb., F. sarmentosa Buch.-Ham. (Moraceae), confirmed by 

the presence of immatures. 
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Comments. The species was recorded from Jeju and immatures secrete flocculent wax 

(Cho et al., 2017a; Fig. 54).  

 

Subfamily Macrohomotominae White & Hodkinson, 1985 

Hollis & Broomfield (1989) provided diagnosis and recognized two tribes, viz. monotypic 

Edenini and Macrohomotomini, of the subfamily. Later, Burckhardt & Ouvrard (2012) added the 

monotypic Phytolymini which differs from the other tribes in the presence of a costal break in the 

forewing. 

 

Tribe Phytolymini White & Hodkinson, 1985 

White & Hodkinson (1985) transferred the Phytolymini erected by Becker-Migdisova 

(1973) for Phytolyma Scott, 1882, from the Anomalopsyllinae (Aphalaridae) to the Aphalarinae 

(Burckhardt & Queiroz, 2013). Subsequently, the Phytolymini was moved to the Homotomidae 

by Ouvrard (2002). The Phytolymini differs from other tribes in the Macrohonotominae in the 

presence of a costal break in the forewing (Burckhardt & Ouvrard, 2012). 

 

Moriphila Burckhardt & Cho, 2018 

Moriphylla Burckhardt & Cho, 2018: 300. 

 

Type species: Moriphila furva Burckhardt & Cho, 2018, by original designation and monotypy. 

Gender feminine. 
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Diagnosis. Body small. Head (Figs. 217, 451) slightly narrower than mesonotum, inclined 

at 45° from longitudinal body axis. Vertex rectangular, about twice as long along midline. Genae 

produced into short, irregularly conical processes; preocular sclerite absent. Antenna (Fig. 450) 

about as long as head width, with subapical rhinarium on each segment of 4, 6, 8, and 9. 

Forewing (Figs. 218, 452) coriaceous, oval; pterostigma absent; vein Rs somewhat short not 

deeply sinuous, veins m1+2, m3+4 and cu1a, cu1b diverged distally, respectively; cells m1 and cu1 

relatively broad and large. Metacoxa with small thumb-like meracanthus; genual spine absent; 

metatibia with fourteen to fifteen small equidistant spurs; small metabasitarsal spurs present (Fig. 

457). Male proctiger (Figs. 219, 453) bipartite with hook-like inward posterior processes in basal 

portion; distal segment of proctiger tubular. Paramere (Figs. 221, 453, 455) lamellar with 

sclerotised hook on inner face. Distal segment of aedeagus (Figs. 222, 456) short and stout, 

inflated in apical half with thick and short beak-like end tube of ductus ejacuratorius. Female 

terminalia (Figs. 220, 454) small and cuneate. On Morus L. (Moraceae). 

Etymology. From Morus and Greek φιλειν (= to love), referring to its presumed host 

association. 

Distribution. East Palaearctic. 

Host plant. Morus L. (Moraceae). 

Comments. Moriphila can be separated from other homotomid genera with the key 

provided by Hollis & Broomfield (1989:140, 141) in conjunction with the following addition.  

 

Addition to key of genera of Homotomidae by Hollis & Broomfield (1989) 

6 Pterostigma (Figs. 218, 452) present in forewing. Antennal flagellum not thickened and 

densely setose ............................................................................. Macrohomotominae…6A 
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- Pterostigma (Fig. 443) absent. Antennal flagellum thickened and densely setose ................  

  ................................................................................................................. Homotominae…9 

6A Tubercles on metapostnotum small and inconspicuous ............................ Phytolymini…6B 

- Tubercles on metapostnotum large and conspicuous ........................................................... 7 

6B Head inclined at 45° from longitudinal body axis, bearing irregularly conical genal 

processes (Figs. 217, 451). Head and thorax covered in sparse inconspicuous setae 

dorsally, disc of vertex shiny. Forewing almost completely dark, not more than twice as 

long as wide; branches of veins M and Cu1 short, at least some branches shorter than their 

stems (Figs. 218, 452). East Palaearctic ................................................................ Moriphila 

- Head inclined at 90° from longitudinal body axis, bearing short, transverse genal 

processes. Head and thorax covered in dense conspicuous curved setae dorsally, disc of 

vertex shiny. Forewing almost light with dark pattern, about twice to three times as long 

as wide; branches of veins M and Cu1 always longer than their stem. Afrotropical..............  

  .............................................................................................................................. Phytolyma 

 

Moriphila furva Burckhardt & Cho, 2018 

Figs. 55, 56, 217−222, 450−457 

 

Moriphila furva Burckhardt & Cho, 2018: 301. 

 

Material examined. South Korea: Holotype ♂, South Korea: Gangwon-do, 

Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 17.v.2016, 

Morus australis (G. Cho), (SNU, dry mounted). 
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Paratypes. South Korea: 6 ♂, 4 ♀, same data as holotype (BMNH, SNU, slide-mounted, 

in 95% ethanol); 2 ♂, 2 ♀, same data as holotype but 18.v.2016, Morus australis (D. Burckhardt), 

(NHMB, in 70% ethanol); 1 ♂, 1 ♀, GW, Inje-gun, Buk-myeon, Hangye-ri, Morangol, 

N38°08'30.96" E128°16'04.93", 550 m, 24.iv.2016, (D. Burckhardt & G. Cho), (NHMB, SNU, in 

70% or 95% ethanol); 2 ♂, 6 ♀, Gangwon-do, Hongcheon-gun, Nae-myeon, Gwangwon-ri, 

Sambong National Recreation Forest, N37°51'25.14" E128°27'48.33", 800 m, 18.v.2016, Morus 

australis (D. Burckhardt & G. Cho), (NHMB, SNU, in 70% or 95% ethanol); 2 ♀, Gangwon-do, 

Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae hill, N38°09'24.40" E127°31'23.30", 850 m, 

25.v.2016, Morus australis (D. Burckhardt & G. Cho), (NHMB, SNU, in 95% ethanol). 

Diagnosis. Adult. Forewing (Figs. 218, 452) oval, coriaceous, and entirely glittering 

black; costal break present; cell cu1 relatively large and trapezoidal; surface spinules densely 

spaced, covering in all cells up to the veins and over the veins marginally in posterior half. Male 

proctiger (Figs. 219, 453) bipartite with a pair of short posterior lobes bearing an inwards 

directed hook in basal part. Paramere (Figs. 221, 453, 455) clavate, projected and rounded 

apically, posteriorly somewhat subangular, inner surface with a strongly sclerotised hook-like 

falcate tooth in apical third. Distal segment of aedeagus (Figs. 222, 456) spoon-shaped, dilated 

and slightly curved inward apically; sclerotised end tube of ductus ejaculatorius relatively thick 

and short, gently curved beak-like shape. Female terminalia (Figs. 220, 454) cuneate; circumanal 

ring elongate oval in dorsal view, consisting of two unequal rows of pores; ventral valvulae 

curved and fairly protruded beyond the tip of dorsal valvulae. 

Description. Adult. Coloration (Figs. 55, 56). Body colour entirely black, membranes 

between sclerites yellow to yellowish brown. Antenna yellow to yellowish brown, antennal 

segments 1−2 and 8−10 dark brown to black. Compound eyes and ocelli dark brown. Forewing 
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opaque and black with restricted brown field around vein R+M+Cu. Hindwing translucent, veins 

C+Sc, R+M+Cu1, R, M+Cu1, M, A1, A2 and cell cu2 brown in slide-mounted specimen. Legs 

black, tips of tibiae and basitarsi yellowish brown to dark brown.  

 Structure. Head (Figs. 217, 451) slightly narrower than maximum thorax width, slightly 

wider than pronotum; vertex rectangular, sparsely covered with microscopic setae, 0.46‒0.53 

times as long as wide; preocular sclerite unobservable in dorsal view; genal processes 0.73‒0.84 

times as long as vertex, subtrapezoidal, subacute apically, contiguous to each other at base. 

Antenna (Fig. 450) with subapical rhinarium on each of segments 4, 6, 8, and 9, 0.95‒0.99 times 

as long as head width; segment 3 the longest, the segment 3 as long as a total length of segments 

4 and 5, segments 5, 7‒10 subequal in length; terminal setae shorter than segment 10, almost 

equal in length. Forewing (Figs. 218, 452) coriaceous, oval, with straight anterior margin and 

rounded apex; pterostigma absent; costal and anal break present; vein C+Sc almost straight but 

evenly curved in apical fourth, cell c+sc somewhat broad, opposite lines almost parallel like 

rounded parallelogram; vein Rs tranquilly sinuous, curved towards fore margin apically; vein M 

partially curved in the middle, veins M1+2 and M3+4 irregularly sinuous, almost straight; cell m1 

relatively large, triangular; vein Cu1a partially curved in the middle, vein Cu1b as long as vein Cu, 

moderately curved at apex; cell cu1 relatively large and trapezoidal; surface spinules densely 

spaced, present in all cells covering membrane up to the veins and over the veins marginally in 

posterior half; veins clothed in very short microscopic setae. Hindwing simple, membraneous. 

Two tubercles separately located on sub-terminal part of metapostnotum. Hind leg (Fig. 457) 

short but saltatorial; metacoxa with small and slightly swollen thumb-like meracanthus; genual 

spine absent, metatibia 0.81‒0.87 times as long as head width, with fourteen to fifteen small 

almost equidistant sclerotised apical spurs; metabasitarsus with small spurs; metatarsus with two 
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falcate claws. Male proctiger (Figs. 219, 453) bipartite, distal part tubular and basal part with a 

pair of short posterior lobes bearing an inwards directed hook apically, distal and basal part of 

male proctiger subequal in length. Male subgenital plate (Figs. 219, 453) pentagonal, deeply 

concave at dorsal margin, projected posteriorly around the base of paramere, hairy in the middle 

and ventrally. Paramere (Figs. 221, 453, 455) lamellar and clavate, slightly narrow in the middle, 

projected and rounded apically, somewhat subangular in posterior margin, inner surface with a 

strongly sclerotised hook-like falcate tooth in apical third; inner and outer surface covered with 

simple setae. Distal segment of aedeagus (Figs. 222, 456) short spoon-shaped, straight in basal 

half, inflated in apical half, slightly curved inward apically; sclerotised end tube of ductus 

ejaculatorius relatively thick and short, gently curved and beak-like shape. Female terminalia 

(Figs. 220, 454) cuneate. Female proctiger 1.01−1.04 times as long as head width, with gently 

concave dorsal outline, narrowed subapically, pointed and rounded apex; Setae covered in upper 

half of proctiger, short setae mostly located in a third from each tip, relatively long setae loosely 

grouped in the middle; circumanal ring 0.25−0.29 times as long as proctiger length, moderate in 

size, consisting of two unequal rows of pores. Subgenital plate cuneate, basal half or two third of 

dorsal margin somewhat straight, apical half or a third of dorsal margin concave, ventral margin 

angled in the middle, basal and apical half generally straight, subacute and pointed apically, 

relatively long setae covered basally, short setae in apically. Lateral valvulae bluntly rounded 

apically; dorsal valvulae cuneate; ventral valvulae curved and fairly protruded beyond the tip of 

dorsal valvulae.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective furvus, -a, -um (= dark-coloured, black), referring to 

the dark body colour. 
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Distribution. South Korea (GW). 

Host plant. Adults were collected on Morus australis Poir. (Moraceae) which is a very 

likely host. 

Comments. Hollis and Broomfield (1989) diagnosed the Homotomidae and its constituent 

three subfamilies, six tribes and ten genera. Using mostly molecular evidence, Ouvrard (2001) 

suggested a close phylogenetic relationship of Phytolyma to Homotomidae rather than to 

Aphalarinae (Aphalaridae). Phytolyma differs from other Homotomidae in the pair of tubercles 

on the metapostnotum being small rather than large. Phytolyma bears a pterostigma in the 

forewing (the autapomorphy of Macrohomotominae) and lacks wax producing cells on the 

posterior abdominal tergites in the adult (autapomorphy of Dynopsyllinae) as well as a thickened 

antennal flagellum (autapomorphy of Homotominae). Based on this character combination, 

Burckhardt and Ouvrard (2012) assigned Phytolyma to the subfamily Macrohomotominae and 

the tribe Phytolymini. The latter differs from the other two tribes of Macrohomotominae, Edenini 

and Macrohomotomini, in the small and inconspicuous tubercles on metapostnotum, in the 

slender apical part of the basal segment of the aedeagus (swollen in Edenini) and the elongate 

pterostigma (ovoid in Macrohomotomini). We could not find any characters supporting a sister-

group relationship to either Edenini or Macrohomotomini. 

Moriphila generally fits the diagnosis of Homotomidae (ventral sense organs on 

metafemur in basal position; male proctiger (Figs. 219, 453) two-segmented) but shares the pair 

of small tubercles on the metapostnotum with Phytolyma suggesting that it constitutes the sister 

taxon of the latter. The differences between Moriphila and Phytolyma are summarised in the key 

provided above. 
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In three of the four places where we collected Moriphila furva we found adults associated 

with Morus australis which is a very likely host. Despite the intensive search, we found neither 

immatures nor galls and more fieldwork is necessary to confirm this host relationship. Morus 

australis is widely distributed in temperate, subtropical and tropical areas in Bhutan, China, India, 

Japan, Korea, Myanmar, Nepal and Taiwan growing in limestone areas, forest margins or on 

mountain slopes at the altitude between 500 and 2000 m a. s. l. Contrary to its presumed host, 

Moriphila furva appears to be restricted to a relatively small area in the mountains of 

northeastern South Korea at altitudes above 1000 m a. s. l. 

Among psyllid hosts, Moraceae is the fifth most important family (Ouvrard et al., 2015) 

with over 3% of described psyllid species which belong to the four families Homotomidae (83 

spp.), Liviidae (Paurocephala 8 spp.), Psyllidae (Anomoneura 1 sp.) and Triozidae (Pauropsylla 

26 spp., Trioza 7 spp.). Homotomidae, Pauropsylla, and Anomoneura are putatively 

monophyletic taxa and all their constituent species are associated with Moraceae. The records of 

alleged homotomid hosts outside the Moraceae, i. e. Anacardiaceae, Pentaphylacaceae, Poaceae, 

Rosaceae, Santalaceae, and Urticaceae, respectively, are unlikely as they are based on findings of 

a few adults only (Burckhardt et al., 2017) and, thus, do not correspond to the definition of ‘host’ 

(Burckhardt et al., 2014). Paurocephala is a predominantly tropical, Old World genus with 55 

described species (Inoue & Miyatake, 2001; Mifsud & Burckhardt, 2002; Li, 2011; Burckhardt & 

Ouvrard, 2012), 27 of which constitute a monophyletic group associated with plant species of 

Cannabaceae, Moraceae, and Urticaceae (Rosales). According to the cladogram of Mifsud & 

Burckhardt (2002), the species on Moraceae do not constitute a monophyletic group which is 

also the case of the seven Trioza species. Trioza is a large artificial genus with a very wide range 

of host plants (Hollis, 1984). Moraceae were colonised at least five times independently by 
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psyllids, two taxa of which underwent a major radiation (Homotomidae 83 spp., Pauropsylla 26 

spp.). 

Species of Phytolyma and Triozamia appear to be monophagous, Paurocephala bifasciata 

is widely oligophagous (on Covellia and Ficus species) and all the other species are probably 

narrowly oligophagous (species within the same plant genus). 

More fieldwork is required to find immatures of Moriphila furva, confirm its suspected 

host plant, clarify if immatures are gall-inducing and verify its apparent narrow geographical 

distribution. 

 

Family Liviidae Löw, 1879 

The Liviidae sensu Loginova, 1974 and Hodkinson & White, 1979 containing a single 

genus Livia which is a small Holarctic genus and is easily recognized by the characteristic genal 

processes and the opaque and coriaceous forewing, and the host plant, associated with 

monocotyledonous plant species of the genera Juncus and Carex.  

In current classification, Burckhardt & Ouvrard (2012) newly defined the family mostly 

using the arrangement of tibial spurs: adult metatibia with an open crown of sclerotised apical 

spurs (sometimes grouped); immatures generally with multiple lanceolate setae or sectasetae; 

tarsal arolium bearing unguitractor. Currently, it contains two probably monophyletic subfamilies, 

viz. Euphyllurinae and Liviinae. This group looks ill-defined at present and needs further 

cladistic analysis to define monophyly and internal relationships. 
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Key to subfamilies and genera of family Liviidae in Korea 

1 Vertex (Fig. 459) not forming lobes anteriorly. Small metatibial spurs forming open 

crown; metabasitarsus with two sclerotised spurs (Fig. 465) .................. Euphyllurinae…2 

- Vertex (Fig. 476) with anteriorly protruding lobes if not vertex smoothly passing into 

genae. Metatibia with strong spurs forming open crown or sometimes grouped; 

metabasitarsus without spurs (Fig. 482) ............................................................ Liviinae…3 

2 Head concave posteriorly; vertex less than half as long as width, passing into narrow flat 

genae without sharp border. Paramere rod-shaped, slender. Female terminalia very long. 

On Ligustrum ....................................................................................................... Ligustrinia 

- Head (Fig. 459) transverse; vertex large; preocular sclerite large. Paramere (Figs. 461, 463) 

clavate, strongly projected posteriorly, inner surface with many strongly sclerotised spurs. 

Female terminalia (Fig. 462) short. On Fraxinus .................................................. Syringilla 

3 Antennal segment 2 strongly swollen (Fig. 475). Forewing (Fig. 477) costal break absent. 

Metacoxa with long and straight conical meracanthus; metatibia apically expanded with 

six to seven relatively big strongly sclerotised apical spurs (Fig. 482). Male proctiger (Fig. 

478) rectangular. Paramere (Figs. 478, 480) slender and generally lanceolate. Female 

terminalia (Fig. 479) cuneate. On herbaceous monocotyledonous Juncaceae and 

Cyperaceae .................................................................................................................... Livia 

- Antennal segment 2 larger but not swollen (Fig. 483). Forewing (Fig. 485) costal break 

present. Metacoxa with short robust to horn-shaped meracanthus; metatibia relatively 

short and stout, slightly widening apically, bearing an incomplete crown of nine to eleven 

sclerotised apical spurs (Fig. 490). Male proctiger (Fig. 486) simple and tubular. Paramere 
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(Figs. 486, 488) vertically long and straight. Female terminalia (Fig. 487) peculiar, 

valvulae large and protruded. On Flacourtiaceae ................................................ Syntomoza 

 

Subfamily Euphyllurinae Crawford, 1914 

The Euphyllurinae sensu Burckhardt & Ouvrard, 2012 containing four ill-defined tribes, 

viz. Diaphorinini, Euphyllurini, Pachypsylloidini, and monotypic Strophingiini and recognized 

by the adult metabasitarsus with two (rarely one) sclerotised spurs; immatures lacking extra pore 

field on caudal plate. The four tribes are poorly defined and of doubtful phylogenetic significance, 

the entire subfamily should be cladistically analysed (Burckhardt & Ouvrard, 2012). 

 

Tribe Euphyllurini Crawford, 1914 

Currently, it contains two species of two genera for South Korea. Former diagnoses were 

provided by Loginova (1973) and White & Hodkinson (1985). 

 

Genus Ligustrinia Loginova, 1973 

Syntomoza (Syringilla) Loginova, 1967: 342. 

Ligustrinia Loginova: Loginova, 1973: 860. 

 

Type species: Syntomoza (Syringilla) herculeana Loginova, 1967, by monotypy.  

 

Diagnosis. Head concave posteriorly. Vertex less than half as long as width, not forming 

lobes anteriorly, passing into narrow flat genae without sharp border. Forewing rhomboidal, 
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slightly swollen. Paramere rod-shaped, slender. Female terminalia very long. On Ligustrum L. 

(Oleaceae). 

Etymology. Named after its host plant genus, Ligustrum. 

Distribution. East Palaearctic. 

Host plant. Ligustrum L. and Syringa Mill. (Lamiales, Oleaceae). 

Comments. Ligustrinia currently contains monotypic species from the East Palaearctic 

region (Loginova, 1967; Li, 2011; Ouvrard, 2018). Material is not available for examination. 

Diagnosis is extracted from Konovalova (1988). 

 

Ligustrinia herculeana (Loginova, 1967) 

 

Syntomoza (Syringilla) herculeana Loginova, 1967: 342. 

Ligustrinia herculeana: Loginova, 1973: 860. 

Syntomoza herculiana [sic]: Park & Lee, 1982c: 15, misspelling. 

 

Material examined. Not available. 

Diagnosis. Adult. Forewing rhomboidal with parallel anterior and posterior margins; 

pterostigma broad; veins slightly sinuous; cell cu1 long, area of cu1 greater than area of m1. Male 

proctiger long-triangular, apical portion tubular. Paramere rod-shaped, slender. Female terminalia 

very long; proctiger very long and subacute apically. 

Description. Adult. Coloration. Body colour generally green-orange; head and thorax 

dorsally, and also femur and tibia with small brown to black spots. Forewing yellow-orange with 

dense brown spots. Veins reddish or orange.  
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Structure. Postorbital ridges narrow, not curved outward. Antenna thin, a little longer than 

half of head width. Forewing rhomboidal, in male with anterior apical angle strongly drawn, with 

parallel anterior and posterior margins; pterostigma broad, not distinctly outlined, so that vein R 

along inner margin of pterostigma not always visible; veins slightly sinuous; cell cu1 long, area of 

cu1 greater than area of m1. Male proctiger long-triangular, apical portion tubular. Paramere rod-

shaped, slender. Female terminalia very long; proctiger very long and subacute apically.  

Fifth instar immature. Unknown. 

Etymology. From the Roman adaptation of the Hēraklēs (= Hercules) in Greek myth. 

Distribution. China, Russia (Primorye), South Korea (GW). 

Host plant. Ligustrum L., Syringa Mill., S. reticulata subsp. amurensis (Rupr.) P.S.Green 

& M.C.Chang (Oleaceae). 

Comments. Ligustrinia herculeana was described by Loginova (1967a) from Palaearctic 

Russia and subsequently recorded from Korea (Park & Lee, 1982c) and China (Li, 2011). 

Specimens are not directly examined in this study, description and diagnosis were extracted from 

Konovalova (1988). 

 

Genus Syringilla Loginova, 1967 

Syntomoza (Syringilla) Loginova, 1967: 341. 

Syringilla Loginova: Loginova, 1973: 869.  

 

Type species: Syntomoza (Syringilla) humerosa Loginova, 1967, by original designation.  
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Diagnosis. Head transverse; vertex large; genae not produced into processes; preocular 

sclerite large (Fig. 459). Antenna (Fig. 458) short and stout, with subapical rhinarium on 

segments 4, 6, 8, and 9. Forewing (Fig. 460) coriaceous and rhomboidal; surface spinules densely 

spaced, present in all cells covering membrane up to veins and forming cellular pattern. Metatibia 

(Fig. 465) with small sclerotised apical spurs, forming open crown. Paramere (Figs. 461, 463) 

clavate, strongly projected posteriorly, inner surface with many strongly sclerotised spurs. 

Mostly on Fraxinus L. (Oleaceae). 

Etymology. The name of the host plant genus, Syringa, and the Latin suffix -illus, -a, -um. 

Distribution. East Palaearctic. 

Host plant. Fraxinus L. (Lamiales, Oleaceae). 

Comments. Syringilla currently contains three described species restricted to the East 

Palaearctic region and as far as known, type species of this genus, Syringilla humerosa, develop 

on Fraxinus (Oleaceae), unknown in S. nepalensis Miyatake (Loginova, 1967; Miyatake, 1981; 

Konovalova, 1988; Li, 2011). Vitex negundo L. (Lamiaceae) as host of S. vteicia Li as reported 

by Li (2011) is very unlikely as no immatures have been found. 

 

Syringilla humerosa (Loginova, 1967) 

Figs. 57−59, 458−466 

 

Syntomoza (Syringilla) humerosa Loginova, 1967: 342. 

Syntomoza humerosa Loginova: Klimaszewski, 1968a: 286; Park & Lee, 1982c: 15. 

Syringilla humerosa: Loginova, 1973: 860. 

Syntomoza magna sensu Park & Lee, 1980: 14, nec Kuwayama, 1908: 151, misidentification. 
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Material examined. South Korea: 18 ♂, 12 ♀, JB, Mt. Deogyu, 1.x.1984, (S.B. Ahn), 

(NAAS, dry mounted); 1 ♂, 2 ♀, GW, Mt. Obong, 16.v.1985, (S.B. Ahn), (NAAS, dry mounted); 

1 ♀, GB, Mt. Bohyeon, 29.v.1998, (Y.J. Kwon), (NIBR, dry mounted); 5 ♂, 4 ♀, 101 immatures, 

GW, Inje-gun, Girin-myeon, Jindong-ri, Gombaeryeong, 30.ix.2013, Fraxinus chinensis var. 

rhynchopylla (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 14 ♂, 6 ♀, GG, 

Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, N37°41'32.94" E127°24'22.80", 

450 m, 02.v.2014, F. chinensis var. rhynchophylla (G. Cho), (KNA, NHMB, SNU, dry and slide-

mounted, in 95% ethanol); 10 ♂, 7 ♀, same data but 09.v.2016, F. chinensis var. rhynchophylla 

(G. Cho), (NHMB, in 95% ethanol); 6 ♂, 2 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, 

San 197-1, Sambong National Recreation Center, N37°51'25.14" E128°27'48.33", 800 m, 

06.vi.2015, F. chinensis var. rhynchopsylla (G. Cho), (KNA, SNU, dry mounted, in 95% ethanol); 

1 ♀, same data but 18.v.2016, (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, GW, Hongcheon-gun, 

Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 07.vi.2015, F. chinensis var. 

rhynchopsylla (G. Cho), (SNU, in 95% ethanol); 13 ♂, 18 ♀, same data but 17.v.2016, F. 

chinensis var. rhynchopsylla (G. Cho), (SNU, in 95% ethanol); 2 ♂, same data but 18.v.2016, F. 

chinensis var. rhynchophylla (G. Cho), (SNU, in 95% ethanol); 2 ♂, 6 ♀, same data but 

06.x.2016, (G. Cho), (SNU, in 95% ethanol); 5 ♂, 17 ♀, GW, Hwacheon-gun, Sangseo-myeon, 

Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 850 m, 25.v.2016, F. chinensis var. 

rhynchophylla (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, GW, Pyeongchang-gun, Jinbu-myeon, 

Cheokcheon-ri, Mt. Odae, Bangadari mineral spring, 16.v.2017, (S.W. Park) (SNU, in 95% 

ethanol); 3 ♂, 11 ♀, GW, Hwacheon-gun, Hwacheon-eup, Dongchon-ri, Haesan-ryeong, 

10.vi.2017, (M. Oh), (SNU, in 95% ethanol); 13 ♂, 4 ♀, 12 immatures, same data but 26.vii.2017, 

Fraxinus sp. (M. Oh), (SNU, in 95% ethanol); 1 ♂, 1 ♀, GB, Bonghwa-gun, Chunyang-myeon, 
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Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 11.vi.2017, Fraxinus 

sp. (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, GW, Taebaek-si, Sodo-dong, Sorot-gol, 

23.ix.2017, (K.S. Jung), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 459) transversely narrow; vertex large and angular 

anteriorly; genae not produced into processes; preocular sclerite large. Antenna (Fig. 458) short 

and stout. Forewing (Fig. 460) coriaceous and rhomboidal; surface spinules densely spaced, 

present in all cells covering membrane up to veins and forming cellular pattern. Metatibia (Fig. 

465) with ten small almost equidistant sclerotised apical spurs, forming open crown. Paramere 

(Figs. 461, 463) clavate, narrow in the middle, strongly projected posteriorly and rounded 

apically, curved outward, outer surface with short simple setae, inner surface with a marginal 

projection ventrally in the middle and small strongly sclerotised spurs covering apico-ventral half. 

Distal segment of aedeagus (Fig. 464) spoon-shaped, dilated apically. Female terminalia (Fig. 

462) large and beak-like shape. 

Fifth instar immature. Body (Figs. 58, 466) whitish, elongate. Forewing pads without 

humeral lobes. Margins bearing small microscopic simple setae. Caudal plate small, deeply 

concave anteriorly, angular posteriorly. 

Description. Adult. Coloration (Fig. 57). Body colour ocher brown with scattered 

irregular dark spots on the dorsum of head and thorax, respectively. Antenna yellowish brown 

with dark brown to black two apical segments, tips of each segment tinted black. Compound eyes 

ocher brown, ocelli reddish-brown. Forewing opaque and light brown with scattered irregular 

brown spots in all cells and grouped, somewhat fused brown spots in a fourth from the apex and 

around base and middle of vein Rs, veins off-white or pale yellowish brown. Legs light brown 

with scattered dark spots; tips of tarsi and claws dark brown. 
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Structure. Head (Fig. 459) horizontally narrow; vertex pentagonal, sparsely covered with 

microscopic setae, angular anteriorly, posterior margin smooth and almost straight; genae not 

produced into processes; preocular sclerite large, quadrate and protruded, round anteriorly, 

postocular sclerite large, tetragonal from above, expanded beyond compound eye. Antenna (Fig. 

458) stout and thick, relatively short, with subapical rhinarium on each of segments 4, 6, 8, and 9; 

segment 3 the longest; terminal setae very short. Forewing (Figs. 460) coriaceous and 

rhomboidal, with straight anterior margin and rounded apex; pterostigma present, sometimes 

unrecognizable; costal and anal break present; vein C+Sc angular, cell c+sc rhomboidal; vein Rs 

long and sinuous; vein M curved near the apex; veins M1+2 imperceptibly sinuous, long; M3+4 

sinuous; cell m1 relatively large, subtriangular; vein Cu1a curved near the middle, vein Cu1b short; 

cell cu1 small and trapezoidal; surface spinules densely spaced, present in all cells covering 

membrane up to the veins and forming cellular pattern like hexagons; veins clothed in very short 

microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 465) saltatorial and stout; 

metacoxa with long, slender, and straight conical meracanthus; genual spine absent, metatibia 

with ten small almost equidistant sclerotised apical spurs, forming open crown; metabasitarsus 

with two strongly sclerotised small spurs; metatarsus with two falcate claws. Male proctiger (Fig. 

461) long and tubular with sparse short simple setae, narrowing to the apex, apical part slightly 

membranous with moderately dense simple setae. Male subgenital plate (Fig. 461) almost round 

but blunt anteriorly, in lateral view, with long simple setae ventrally and posteriorly. Paramere 

(Figs. 461, 463) clavate, narrow in the middle, strongly projected posteriorly and rounded 

apically, curved outward, outer surface with short simple setae, inner surface with a marginal 

projection ventrally in the middle and small strongly sclerotised spurs covering apico-ventral half. 

Distal segment of aedeagus (Fig. 464) spoon-shaped, straight, wide at base, slender in the niddle, 
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dilated apically and slightly curved inward; sclerotised end tube of ductus ejaculatorius S-shaped, 

thick and blunt apically. Female terminalia (Fig. 462) large and beak-like shape. Female 

proctiger subacute apically, with simple setae mainly in posterior half; circumanal ring moderate 

in size and consisting of two unequal rows of pores. Subgenital plate subtriangular, with simple 

setae ventrally and relatively long simple setae grouped apically, dorsal margin roundly concave. 

Lateral valvulae oval and short; dorsal valvulae cuneate, deeply narrow subapically; ventral 

valvulae thick and weakly curved upward, slightly protruded beyond proctiger.  

Fifth instar immature (Figs. 58, 466). Body whitish, elongate (Fig. 58). Antenna 8-

segmented. Forewing pads without humeral lobes. Margin of wing pads and abdomen bearing 

small microscopic simple setae. Legs slender. Tarsal arolium membraneous, sessile. Caudal plate 

small, deeply concave anteriorly, angular posteriorly. Anus in ventral position (Fig. 466).  

Etymology. From the Latin noun humerus (= shoulder) and the suffix -ōsus, -a, -um. 

Distribution. China, Russia (Primorye), South Korea (GB, GG, GN, GW, HB). 

Host plant. Fraxinus chinensis Roxb. var. rhynchophylla (Hance) Hemsl. (Oleaceae), 

confirmed by the presence of immatures. 

Comments. Female adults laying prominent macadamia nut-like eggs (Fig. 59) in a mass 

on the surface of the host in late summer and hatched immatures developing during late summer 

to full autumn. Immatures in all stages, especially last instar, secrete a large amount of feathery 

wax and droplet-like honeydew (Fig. 58). Last instar immature becoming adult in late autumn or 

early winter and overwinter as adult.  
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Subfamily Liviinae Löw, 1879 

Formerly the subfamily Liviinae was reviewed with a single genus, Livia by Hodkinson & 

Bird (2000). Prior to the revised classification of Burckhardt & Ouvrard (2012), Burckhardt & 

Mifsud (2003) analysed the phylogenetic relationships of the Paurocephalinae and then which 

was synonymised to Liviinae. Current Liviinae containing former Liviinae and Paurocephalinae. 

In present classification, there are no subdivisions into tribes. 

 

Genus Livia Latreille, 1802 

Livia Latreille, 1802: 266.  

Diraphia Waga, 1842: 275; Hedicke, 1920: 71, nomen praeoccupatum. 

Neolivia Hedicke, 1920: 71; synonymised by Loginova, 1974: 862, 865. 

Vailakiella Bliven, 1955: 13; synonymised by Hodkinson & Bird, 2000: 10. 

 

Type species: Psylla juncorum Latreille, 1798, by monotypy.  

 

Diagnosis. Head (Fig. 468) with characteristic flattened, notched, and anteriorly 

protruding margin. Antenna (Fig. 467) with subapical rhinarium on segments 4, 6, 8, and 9, 

segment 2 strongly swollen. Forewing (Fig. 469) coriaceous and oblong-oval or rhomboidal; 

pterostigma present; costal break absent; anal break present; surface spinules densely spaced and 

forming the cellular pattern. Metacoxa with long and straight conical meracanthus; metatibia 

apically expanded with six to seven relatively big strongly sclerotised apical spurs, genual spine 

absent; metabasitarsal spur absent (Fig. 474). Male proctiger (Fig. 470) rectangular. Paramere 
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(Figs. 470, 472) slender and generally lanceolate. Mostly associated with herbaceous Juncus L. 

(Juncaceae) or Carex L. (Cyperaceae). 

Etymology. Probably derived from a Roman nomen or family name, Līvius, -a. 

Distribution. Holarctic and Oriental. 

Host plant. Juncus L. (Juncaceae) and Carex L. (Cyperaceae). 

Comments. Livia is a small Holarctic and Oriental genus, currently contains twenty-five 

described species (Hodkinson & Bird, 2000; Ouvrard, 2018). As far as known, species develop 

on monocotyledonous plant genera Juncus (Juncaceae) and Carex (Cyperaceae) on which they 

induce characteristic galls (Hodkinson, 1984; Hodkinson & Bird, 2000).  

 

Key to species of genus Livia in Korea 

1 Anterior margin of head (Fig. 468) shallowly notched. Forewing (Fig. 469) oblong-oval to 

rhomboidal often with conspicuous contrasting brown coloured membrane and or along 

veins, without distinct, dark, clearly defined markings, general pattern diffuse. Paramere 

(Figs. 470, 472) with small inwardly and slightly anteriorly directed blunt apical hook ......  

  ............................................................................................................................ L. jesoensis 

- Anterior margin of head (Fig. 476) deeply incised. Forewing (Fig. 477) dark brown 

throught except for pale patches at base of R+M+Cu and around the apical margins of the 

cells; veins without conspicuously contrasting darker section. Paramere (Figs. 478, 480) 

with a broad beak-like, anteriorly projecting, acute hook at apex .................... L. khaziensis 

 

Livia jesoensis Matsumura, 1908 

Figs. 467−474 
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Livia jesoensis Matsumura in Kuwayama, 1908: 150. 

Diraphia livioides Loginova, 1967: 336. 

Diraphia jesoensis: Klimaszewski, 1968a: 285. 

Livia livioides: Loginova, 1974: 863; synonymised by Hodkinson & Bird, 2000: 14. 

Livia pinicola Li, 1993: 445; synonymised by Hodkinson & Bird, 2000: 14. 

 

Material examined. Japan: 8 ♂, 8 ♀, Kyushu, Fukuoka Pref., Ogôri City, Mitsusawa, 

24.v.2014, Juncus leschenaulti (H. Inoue), (SNU, dry and slide-mounted, 95% ethanol). South 

Korea: 1 ♂, 1 ♀, JJ, Mt. Hallasan, 20.x.2005, (Y.J. Kwon), (NIBR, slide-mounted). 

Diagnosis. Adult. Head (Fig. 468) with short anterior lobes of vertex, each 

asymmetrically acute anteriorly; anterior margin of head with a moderately shallow notch. 

Forewing (Fig. 469) coriaceous and oblong-oval with conspicuous generally diffused brown 

pattern on membrane but without distinct, clearly defined markings. Paramere (Figs. 470, 472) 

slender, somewhat lanceolate but with anterior margin more strongly curved than posterior 

margin, tapering to a slender apex which bears a small inwardly and slightly anteriorly directed 

hook. Distal segment of aedeagus (Fig. 473) spoon-shaped, swollen at the apex, narrow and 

inwardly curved in the middle; sclerotised end tube of ductus ejaculatorius stout and curved 

outward, blunt apically. Female terminalia (Fig. 471) cuneate.  

Description. Adult. Coloration. Body colour brown to dark brown. Antenna yellow to 

yellowish brown, apical two segments black, basal two segments dark brown to reddish-brown. 

Forewing semitransparent with scattered dark brown spots, veins brown, a variable colour pattern 

comprising both a darkening of the wing membrane and dense but indistinct maculae, most 
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obvious along the apical and posterior wing margins; apices of cells around wing apex with paler 

marginal spots. Legs brown.  

Structure. Head (Fig. 468) with short anterior lobes of vertex, each asymmetrically acute 

anteriorly; anterior margin of head with a moderately shallow notch; lateral outer margins of 

vertex anterior to eye strongly converging, preocular sclerite small and quadrate, postocular 

sclerite narrow rectangular. Antenna (Fig. 467) short and 10-segmented, with subapical 

rhinarium on segments 4, 6, 8, and 9, segment 2 swollen, slightly longer than segments 1 and 3, 

longest terminal seta about as long as segment 2. Forewing (Fig. 469) coriaceous and oblong-

oval, with straight anterior margin and round apex; pterostigma present, narrow and sometimes 

unrecognizable; costal break absent; anal break present; vein C+Sc somewhat straight in the 

middle, cell c+sc narrow and round hexagonal; vein Rs long and sinuous, curved towards fore 

margin apically; vein M curved; veins M1+2 curved, relatively short; M3+4 imperceptibly sinuous, 

short; cell m1 small, round subtriangular; vein Cu1a curved near the middle, vein Cu1b short, 

almost straight; cell cu1 narrow and small; surface spinules densely spaced, present in all cells 

covering membrane up to the veins and forming cellular pattern. Hindwing simple, membraneous. 

Hind leg (Fig. 474) saltatorial; metacoxa with large and long, and somewhat straight conical 

meracanthus; metatibia stout, with six relatively big strongly sclerotised apical spurs, genual 

spine absent; metabasitarsal spur absent; metatarsus with two falcate claws. Male proctiger (Fig. 

470) rectangular with sparse short simple setae. Male subgenital plate (Fig. 470) roundly 

quadrate, in lateral view, with short simple setae. Paramere (Figs. 470, 472) slender, somewhat 

lanceolate but with anterior margin more strongly curved than posterior margin, tapering to a 

slender apex which bears a small inwardly and slightly anteriorly directed hook. Distal segment 

of aedeagus (Fig. 473) spoon-shaped, swollen at the apex, wide at base as long as terminal 
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dilation, narrow and inwardly curved in the middle; sclerotised end tube of ductus ejaculatorius 

stout and curved outward, blunt apically. Female terminalia (Fig. 471) cuneate. Female proctiger 

acute apically and sinuate at dorsal margin, with short simple setae entirely and peg-like setae 

subapically; circumanal ring moderate in size and consisting of one complete row of pores. 

Subgenital plate cuneate, angular ventrally in the middle, subacute apically, with sparse short 

simple setae. Lateral valvulae oval; dorsal valvulae triangular and narrow, subacute; ventral 

valvulae curved upward, slightly thick. 

Fifth instar immature. Unknown. 

Etymology. Named after old name of Hokkaido, Japan (formerly known as Ezo, Yezo, 

Yeso, or Yesso) and the Latin suffix -ēnsis, -e. 

Distribution. China (Guangdong), Japan (Hokkaido, Honshu, Kyushu, Shikoku), 

Manchuria (Liaoning), North Korea (HN), Russia (Amur, Kuril Islands), South Korea (GB, GG, 

GN, JJ, JN). 

Host plant. Juncus prismatocarpus R.Br. subsp. leschenaulti (Gay ex Laharpe) Kirschner 

(Juncaceae). 

Comments. Livia jesoensis is a widespread East Palaearctic species. L. jesoensis shares its 

host plant with its closest relative L. khaziensis, from which it is distinguished by the form of the 

head, antenna, forewing and male terminalia (Hodkinson & Bird, 2000). The species forms galls 

on the host. L. khaziensis was recorded by Cho et al. (2017a). We examined some old specimens 

from NIBR determined as L. jesoensis by Kwon (1983), in the material, Kwon (1983) mixed L. 

jesoensis and L. khaziensis.  
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Livia khaziensis Heslop-Harrison, 1949 

Figs. 60, 475−482 

 

Livia khaziensis Heslop-Harrison, 1949d: 256.  

Livia nigra Klimaszewski, 1964: 57; synonymised by Hodkinson & Bird, 2000: 18. 

Livia jesoensis sensu Kwon, 1983: 12, nec Heslop-Harrison, 1949d: 256. 

 

Material examined. South Korea: 1 ♂, 1 ♀, JJ, Mt. Halla, 1100m, 20.x.2005, (Y.J. 

Kwon), (NIBR, dry mounted); 1 ♂, 1 ♀, JN, Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, 

05.vi.2014, Juncus decipiens (G. Cho), (SNU, slide-mounted). 

Diagnosis. Adult. Head (Fig. 476) with short anterior lobes of vertex, anterior margin of 

head deeply notched. Forewing (Fig. 477) coriaceous and oblong-oval, with dark brown 

membrane except for pale patches at base of R+M+Cu and around the apical margins of the cells; 

veins without conspicuously contrasting darker section. Paramere (Figs. 478, 480) slender with a 

broad beak-like, anteriorly projecting, hook at apex. Distal segment of aedeagus (Fig. 481) 

spoon-shaped, swollen at the apex like bulbous, narrow, slender, and inwardly curved in the 

middle; sclerotised end tube of ductus ejaculatorius stout and curved outward, blunt apically. 

Female terminalia (Fig. 479) cuneate.  

Description. Adult. Coloration (Fig. 60). Body colour ocher brown to reddish-brown with 

indistinct dark brown pattern on the dorsum of head and thorax, respectively. Antennal segments 

1‒2 reddish-brown, segments 3‒8 pale yellowish brown, segments 9‒10 black, terminal setae 

off-white or pale yellow. Tip of genal processes somewhat tinted reddish-brown. Compound eyes 

ocher brown to dark brown, ocelli orange or reddish-brown. Forewing semitransparent with 
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scattered irregular dark spots in all cells, veins yellowish brown, membrane dark brown to black 

throughtout, except for a basal pale region around vein R+M+Cu and similar pale patches at the 

apices of the cells of the wing apex. Sternites dark brown, terminalia brown to dark brown. Legs 

brown; coxa, basal half of femur, and falcate claws dark brown to black. 

Structure. Head (Fig. 476) with short anterior lobes of vertex, anterior margin of head 

deeply notched; anterior lobes of vertex narrowly acutely rounded; lateral outer margins of vertex 

anterior to the eye strongly convergent, preocular sclerite small and weakly outwardly protruded, 

postocular sclerite narrow rectangular but narrowing near the posterior edge of vertex. Antenna 

(Fig. 475) short and 10-segmented, with subapical rhinarium on segments 4, 6, 8, and 9, segment 

2 swollen and the longest, longest terminal seta very long, about as long as segment 2, second 

terminal seta very short and blunt apically. Forewing (Fig. 477) coriaceous and oblong-oval, with 

straight anterior margin and round apex; pterostigma present, narrow and sometimes 

unrecognizable; costal break absent; anal break present; vein C+Sc somewhat straight in the 

middle and angular, cell c+sc narrow and round hexagonal; vein Rs long and sinuous, curved 

towards fore margin apically; vein M curved; veins M1+2 curved, relatively short; M3+4 

imperceptibly sinuous, short; cell m1 small, round subtriangular; vein Cu1a curved near the middle, 

vein Cu1b short, almost straight; cell cu1 narrow and small; surface spinules densely spaced, 

present in all cells covering membrane up to the veins and forming cellular pattern. Hindwing 

simple, membraneous. Hind leg (Fig. 482) saltatorial; metacoxa with large and long, and 

somewhat straight conical meracanthus; metatibia stout, with seven relatively big strongly 

sclerotised apical spurs, genual spine absent; metabasitarsal spur absent; metatarsus with two 

falcate claws. Male proctiger (Fig. 478) rectangular with sparse short simple setae. Male 

subgenital plate (Fig. 478) dented half-moon shaped, in lateral view, with short simple setae. 
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Paramere (Figs. 478, 480) slender with a broad beak-like, anteriorly projecting, hook at apex; 

anterior margin strongly convex, posterior margin straight to slightly concave. Distal segment of 

aedeagus (Fig. 481) spoon-shaped, swollen at the apex like bulbous, narrow, slender, and 

inwardly curved in the middle; sclerotised end tube of ductus ejaculatorius stout and curved 

outward, blunt apically. Female terminalia (Fig. 479) cuneate. Female proctiger acute apically 

and convex near middle at dorsal margin, with short simple setae entirely and peg-like setae 

subapically; circumanal ring moderate in size and consisting of one complete row of pores. 

Subgenital plate triangular, subacute apically, with sparse short simple setae. Lateral valvulae 

oval and pointed; dorsal valvulae triangular and narrow, subacute, slightly protruded beyond 

ventral valvulae; ventral valvulae curved upward, slightly thick. 

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Khazi or khasi, India and the Latin suffix -ēnsis, 

-e. 

Distribution. China (Hong Kong), India (Assam), South Korea (JJ, JN), Vietnam. 

Host plant. Juncus decipiens (Buchenau) Nakai, J. prismatocarpus R.Br. subsp. 

leschenaulti (Gay ex Laharpe) Kirschner (Juncaceae). 

Comments. See under Livia jesoensis.  

 

Genus Syntomoza Enderlein, 1921 

Syntomoza Enderlein, 1921: 117.  

Anomoterga Klyver, 1932: 93; synonymised by Burckhardt & Mifsud, 2003: 15. 

Homalocephalara Yang & Li, 1986: 54, 58; synonymised by Burckhardt & Mifsud, 2003: 16. 
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Type species: Euphyllura magna Kuwayama, 1908, by original designation and monotypy.  

 

Diagnosis. Head deflexed, lacking genal processes; vertex passing smoothly into genae; 

frons small trapezoidal (Fig. 484). Antenna (Fig. 483) slightly longer than head width, segment 3 

very long; with subapical rhinarium on each segment 4, 6, 8, and 9. Thorax curved dorso-

laterally; pronotum relatively long and flat. Forewing (Fig. 485) membrane smooth to rugose, 

covered with surface spinules; pterostigma developed, longer than half of Rs. Metacoxa with 

short robust to horn-shaped meracanthus; metatibia relatively short and stout, slightly widening 

apically, without genual spine, bearing an incomplete crown of nine to eleven sclerotised apical 

spurs and two to three small black stout setae; metabasitarsus without black spurs (Fig. 490). 

Male proctiger (Fig. 486) simple, tubular, curved posteriorly, bearing few setae on inner surface. 

Paramere (Figs. 486, 488) lamellar to complex, widened apically. Distal segment of aedeagus 

(Fig. 489) relatively short with rounded apical dilation. Female terminalia (Fig. 487) peculiar; 

dorsal valvular long. 

Etymology. From the Greek συντόμως (syntómos = shortened) and όζος (ózos = node, a 

branch). 

Distribution. Mostly Palaearctic and also Oriental, Afrotropical. 

Host plant. Salicaceae (Salicales) and Euphorbiaceae (Euphorbiales). 

Comments. This is a small mostly Palaearctic genus containing seven species worldwide 

(Burckhardt & Mifsud, 2003; Ouvrard, 2018). Currently, only one species has been recorded 

from South Korea. Diagnosis is extracted and modified from Burckhardt & Mifsud (2003). 
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Syntomoza magna (Kuwayama, 1908) 

Figs. 61, 483−490 

 

Euphyllura magna Kuwayama, 1908: 151. 

Syntomoza magna: Enderlein, 1921: 117. 

 

Material examined. Japan: 2 immatures, Shikoku, Tokushima Pref., Tokushima City, 

Mt. Shiroyama, 14.v.2002, on Xylosma congesta (M. Yukinari), (SNU, 95% ethanol); 3 ♂, 3 ♀, 

Amakusa-shimonoshima Is., Kumamoto Pref., Reihoku, Kamenohira (150m), 06.vi.2010, Galls 

on Xylosma congestum (H. Inoue), (SNU, dry mounted). South Korea: 10 ♂, 7 ♀, JJ, Jeju-si, 

Yeon-dong 1012, Halla arboretum, N33°28'05.56" E126°29'33.66", 100 m, 04.viii.2015, 

Xylosma japonica (G. Cho), (NHMB, SNU, dry and slide-mounted, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 484) transverse; vertex large and rectangular, posterior 

margin almost straight; genal processes lacking. Antenna (Fig. 483) stout and short, terminal two 

segments slightly swollen, terminal setae significantly different in length. Forewing (Fig. 485) 

coriaceous and rhomboidal, with straight anterior margin; surface spinules densely spaced, 

present in all cells covering membrane up to the veins and forming cellular pattern. Male 

proctiger (Fig. 486) subtriangular. Paramere (Figs. 486, 488) slender with smooth basal 

projection ventrally, narrowing to the apex, strong inward hook at apex, dorsal margin somewhat 

straight. Distal segment of aedeagus (Fig. 489) somewhat straight, spoon-shaped, swollen at the 

apex like rectangular; sclerotised end tube of ductus ejaculatorius stout and small. Female 

terminalia (Fig. 487) peculiar. Dorsal and ventral valvulae prominently protruding.  
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Description. Adult. Coloration (Fig. 61). Body colour brown with indistinct whitish lines 

on dorsum of thorax and scattered dark spots on the dorsum of head and thorax, respectively. 

Antennal segments 1‒2, 5, 7, 8‒10 dark brown to black, segment 3 blurred pale yellowish brown, 

segments 4, 6 yellowish brown. Compound eyes dark brown, ocelli reddish-brown. Forewing 

opaque with combination of scattered off-white patches, reddish-brown and dark brown patches 

and spots, fused dark brown patterns present in the base of cell m and apical quarter, veins light 

brown. Legs brown with scattered dark spots and two dark brown stripes on each tibia; basitarsi 

and tips of tarsi and falcate claws brown. 

Structure. Head (Fig. 484) horizontally narrow, preocular sclerite narrow and small, 

almost invisible from above; vertex large and rectangular with microscopic setae, posterior 

margin almost straight; genal processes lacking. Antenna (Fig. 483) short and 10-segmented, 

with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, terminal two 

segments slightly swollen, terminal setae significantly different in length, short terminal seta in 

apical position and blunt apically, about as long as segment 5, longest terminal seta very long in 

subapical position, about as long as segment 3. Forewing (Fig. 485) coriaceous and rhomboidal, 

with straight anterior margin; pterostigma present but mostly unrecognizable, broad; costal and 

anal break present; vein C+Sc somewhat straight, cell c+sc moderate in size and trapezoidal; vein 

Rs long and sinuous, curved towards fore margin apically; vein M horizontally almost straight, 

slightly going down anteriorly; veins M1+2 imperceptibly sinuous; M3+4 curved anterior half; cell 

m1 relatively small; vein Cu1a sinuous and relatively long, almost parallel with vein M, vein Cu1b 

short, weakly curved; cell cu1 narrow and somewhat large; surface spinules densely spaced, 

present in all cells covering membrane up to the veins and forming cellular pattern. Hindwing 

simple, membraneous. Hind leg (Fig. 490) stout and saltatorial; metacoxa with small thumb-like 
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meracanthus; metatibia stout with nine relatively big strongly sclerotised apical spurs, genual 

spine absent; metabasitarsal spur absent; metatarsus with two falcate claws. Male proctiger (Fig. 

486) subtriangular with sparse short simple setae, membranous apically. Male subgenital plate 

(Fig. 486) subtriangular and round ventrally, moderate in size, smaller than the proctiger, with 

short simple setae ventrally. Paramere (Figs. 486, 488) slender with smooth basal projection 

ventrally, narrowing to the apex, strong inward hook at apex, dorsal margin somewhat straight. 

Distal segment of aedeagus (Fig. 489) somewhat straight, spoon-shaped, swollen at the apex like 

rectangular; sclerotised end tube of ductus ejaculatorius stout and small. Female terminalia (Fig. 

487) peculiar. Female proctiger convex near the middle, narrowing apical half and slightly going 

upward, subacute or blunt apically, with short simple setae mainly dorsally and small peg-like 

setae ventrally and subapically; circumanal ring relatively large and consisting of one complete 

row of pores. Subgenital plate small and narrow, triangular, acute apically, with simple setae. 

Lateral valvulae oval and large, slightly blunt apically; dorsal valvulae long triangular, narrow, 

and acute, curved downward apically, remarkably protruded beyond proctiger; ventral valvulae 

long and sinuous, touching apex with dorsal valvulae.  

Fifth instar immature. Not available. 

Etymology. From the Latin adjective magnus, -a, -um (= large, great). 

Distribution. Japan (Kyushu, Shikoku), South Korea (JJ). 

Host plant. Idesia polycarpa Maxim., Xylosma japonica (Thunb.) A.Gray 

(Flacourtiaceae), confirmed by the presence of immatures. 

Comments. Currently, the species only can be found in Jeju Island from South Korea. 

Tachikawa (1955) described Psyllaephagus syntomozae (Tachikawa, 1955) (Encyrtidae) which 

parasitic on Syntomoza magna from Japan but the parasite has not been reported from Korea. 
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Family Psyllidae Latreille, 1807 

The largest family of Psylloidea, ill-defined and probably polyphyletic family with around 

1,200 species in over 70 genera distributed worldwide from the Arctic circle to the Subantarctic 

Islands (Hollis, 2004; Ouvrard, 2018). The family has a wide range of host plants (Hollis, 2004). 

Some species are the major pest of agricultural environments (e.g. Cacopsylla pyri, C. pyricola 

and C. bidens) and are vectors of Candidatus Phytoplasma and other plant diseases. Immatures 

generally free-living, not sedentary. The Psyllidae contains five probably monophyletic 

subfamilies, i.e. Acizziinae, Aphalaroidinae, Ciriacreminae, Macrocorsinae, Psyllinae and their 

phylogenetic relationships are unknown (Burckhardt & Ouvrard, 2012).  

There are 56 species, including 2 unidentified, in 8 genera recorded from Korea. These are 

over the 50% of the Korean Psylloids fauna and of this 73% belong to the most species-rich 

genus, Cacopsylla. 

 

Key to subfamilies and genera of family Psyllidae in Korea 

1 Male proctiger with large posterior lobe (Fig. 493). Mostly on various Caesalpinioideae 

and Faboideae ....................................................................................... Acizziinae…Acizzia 

- Male proctiger lacking posterior lobe (Fig. 543). On Various plant .................................... 2 

2 Metatibia lacking genual spine (Fig. 515). Immature with extra pore field on caudal plate 

(Fig. 516) ................................................................................................ Macrocorsinae…4 

- Metatibia with genual spine (Fig. 547). Immature lacking extra pore field on caudal plate .  

  .......................................................................................................................... Psyllinae…5 
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4 Forewing pterostigma short and broad; vein Rs strongly curved towards fore margin from 

a third apically; surface spinules forming cellular pattern (Fig. 510). Metatibia with 

1+1+1+1 sclerotised small apical spurs (Fig. 515). On Gleditsia ..................... Colophorina 

- Forewing pterostigma evenly narrowing to the apex, almost half as long as vein Rs; vein 

Rs weakly sinuous; surface spinules dense not forming cellular pattern (Fig. 526). 

Metatibia with eight grouped small sclerotised apical spurs (Fig. 531). On Neolitsea ..........  

  .............................................................................................................................. Epiacizzia 

5 Forewing radius vein serially subdivided into five separate subveins in apical half; cell m1 

quadrate and touching with the above vein (Fig. 533). On Morus .................. Anomoneura 

- Forewing radius vein not subdivided; cell m1 subtriangular or subtrapazoidal not touching 

with the above vein (Fig. 542) ............................................................................................. 6 

6 Forewing vein Cu1a strongly curved; cell cu1 trapezoidal (Fig. 826). Paramere clavate with 

large and strong antero-apical tooth (Fig. 829). On Sophora or Maackia ......... Cyamophila 

- Forewing vein Cu1a moderately curved; cell cu1 fan shape or subtrapezoidal (Fig. 542). 

Paramere variable mostly with postero-apical tooth. On various plant ............................... 7 

7 Body large. Antenna longer than twice of HW. Paramere long (Fig. 857). Female 

terminalia very long, straight, slender, subacute apically (Fig. 856) ................................... 8 

- Body smaller. Antenna shorter than twice of HW. Combination of other characters 

different ............................................................................................................... Cacopsylla 

8 Genal processes short, shorter than vertex (Fig. 853). Paramere apically expanded with 

two apical teeth (Figs. 855, 857). On Alnus................................................................. Psylla 

- Genal processes moderate, almost as long as vertex (Fig. 860). Paramere evenly 

narrowing to apex with a apical tooth (Figs. 862, 864). On Prunus ................. Spanioneura 
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Subfamily Acizziinae White & Hodkinson, 1985 

This is a small probably monophyletic subfamily containing monotypic genus, Acizzia. 

Diagnosed by the male proctiger with large posterior lobe and immature lacking extra pore field 

on the caudal plate (Burckhardt & Ouvrard, 2012). 

 

Genus Acizzia Heslop-Harrison, 1961 

Neopsylla Heslop-Harrison, 1949a: 161; Heslop-Harrison, 1961: 418, nomen praeoccupatum. 

Acizzia Heslop-Harrison, 1961: 493. 

Neoacizzia Li, 2011: 643; synonymised by Burckhardt & Ouvrard, 2012: 17. 

 

Type species: Psylla acaciae Maskell, 1894, by original designation.  

 

Diagnosis. Genae produced into processes (Fig. 491). Antenna with subapical rhinarium 

on segments 4, 6, 8, and 9. Metacoxa with small conical meracanthus; metatibia with the varied 

number of sclerotised apical spurs, genual spine present; metabasitarsus with two sclerotised 

spurs (Fig. 497). Male proctiger (Fig. 493) with the large posterior lobe. Immature lacking extra 

pore field on the caudal plate (Fig. 507). Mostly on various Caesalpinioideae and Faboideae. 

Etymology. Uncertain (original description without etymology). Probably derived from 

the plant genus Acacia (Fabaceae). 

Distribution. Cosmopolitan. 

Host plant. Fabaceae (Fabales) and other families. 

Comments. Acizzia, including its synonym Neoacizzia Li (Burckhardt & Ouvrard, 2012), 

currently contains sixty-seven described species with wide distribution (Li, 2011; Ouvrard, 2018) 
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which are best known for East Asian pest species, Acizzia jamatonica. As far as known, species 

develop mostly on legumes (Fabaceae).  

 

Key to species of genus Acizzia in Korea 

1 Head (Fig. 491) with gently conical, roundly blunt genal processes. Metatibia with seven 

equidistant strongly sclerotised apical spurs (Fig. 497). Male proctiger (Fig. 493) slender, 

with posterior caudal projection basally. Paramere (Figs. 493, 495) lanceolate and slender, 

antero-subapical portion with small peg setae on inner surface, apex nipple shaped ............  

  ........................................................................................................................ A. jamatonica 

- Head (Fig. 500) transverse; genal processes low and evenly conical, distantly incised. 

Metatibia with 1+4 sclerotised apical spurs (Fig. 506). Male proctiger (Fig. 502) 

subtriangular with posterior caudal lobes. Paramere (Figs. 502, 504) slender, weakly 

curved basally, narrowing to apex in apical half, weakly curved inward apically, inner 

surface with stout simple setae anteriorly .............................................................. A. sasakii 

 

Acizzia jamatonica (Kuwayama, 1908) 

Figs. 62−64, 491−499 

 

Psylla jamatonica Kuwayama, 1908: 167. 

Acizzia jamatonica: Loginova, 1977: 577. 

Acizzia yamatonica [sic]; Park & Lee, 1979: 109, misspelling. 

Arytaina albizziae Yang, 1984: 34. 

Acizzia albizziae: Hodkinson & Hollis, 1987: 11; synonymised by Burckhardt & Mühlethaler, 
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2003: 99. 

 

Material examined. South Korea: 3 ♂, 2 ♀, GN, Mt. Weonhyo, 06.vi.1981, (Y.J. Kwon), 

(NIBR, dry mounted); 4 ♂, 2 ♀, same data but (NMW, dry mounted); 2 ♂, 3 ♀, GN, Mt. Jiri, 

14.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 3 ♂, 2 ♀, JJ, Jungmun, 23.vii.1981, (Y.J. 

Kwon), (NIBR, dry mounted); 3 ♂, 2 ♀, GB, Is. Ulleung, 29.ix.1981, (Y.J. Kwon), (NIBR, dry 

mounted); 3 ♂, 2 ♀, JN, Mt. Mudeung, 26.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♀, 

GG, Suwon-si, 10.xi.1993, (J.Y. Choi), (NAAS, dry mounted); 1 ♀, JJ, Gwaneumsa Temple, 

12.vi.1998, (S.H. Lee), (NAAS, dry mounted); 5 ♂, 14 ♀, GB, Yecheon-gun, Sangi-myeon, 

25.x.2007, (Y.J. Kwon), (NIBR, dry mounted); 41 ♂, 58 ♀, 4 immatures, 5 exuviae, Seoul-si, 

Gwanak-gu, Daehak-dong, Seoul National University, 06.xi.2013, Albizia julibrissin (G. Cho), 

(KNA, SNU, dry and slide-mounted, in 95% ethanol); 4 ♂, 6 ♀, GG, Suwon-si, Gwonseon-gu, 

Seodun-dong, SNU arboretum, 11.iv.2014, A. julibrissin (G. Cho), (SNU, dry and slide-mounted, 

in 95% ethanol); 65 ♂, 63 ♀, 1 immature, same data but 30.v.2014, A. julibrissin (G. Cho), (SNU, 

dry and slide-mounted, in 95% ethanol); 10 ♂, 11 ♀, JN, Suncheon-si, Juam-myeon, Daegwang-

ri, Yongmun, 05.vi.2014, A. julibrissin (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 

9 ♂, 12 ♀, 6 immatures, CB, Okcheon-gun, Dongi-myeon, Seoktan-ri, Anteo village, 30.vi.2014, 

A. julibrissin (G. Cho), (SNU, in 95% ethanol); 29 ♂, 19 ♀, 3 immatures, same data but 

05.vii.2014, A. julibrissin (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 11 ♂, 35 ♀, 

JN, Yeosu-si, Manheung-dong, Mt. Cheonseong, 07.vi.2014, A. julibrissin (G. Cho), (SNU, dry 

and slide-mounted, in 95% ethanol); 46 ♂, 47 ♀, 11 immatures, same data but 22.vi.2014, A. 

julibrissin (G. Cho), (SNU, dry mounted, in 95% ethanol); 1 ♀, same data but 05.vii.2014, (G. 

Cho), (SNU, in 95% ethanol); 4 ♂, 9 ♀, GG, Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. 
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Taehwa, 19.vi.2014, A. julibrissin (G. Cho), (SNU, dry mounted, in 95% ethanol); 2 ♂, 9 ♀, 1 

immature, same data but 19.vi.2017, (SNU, in 95% ethanol); 11 ♂, 7 ♀, 13 immatures, JB, 

Muju-gun, Seolcheon-myeon, Cheongnyang-ri 1100, 30.vi.2014, A. julibrissin (G. Cho), (SNU, 

dry and slide-mounted, in 95% ethanol); 2 ♂, 3 ♀, Daegu-si, Dalseo-gu, Daegok-dong 284, 

Daegu arboretum, 02.vii.2014, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 4 ♂, 5 ♀, 1 

immature, JN, Wando-gun, Gunoe-myeon, Daemun-ri, Wando Arboretum, 17.viii.2014, A. 

julibrissin (G. Cho), (SNU, dry mounted, in 95% ethanol); 6 ♂, 9 ♀, 2 immatures, JJ, Seogwipo-

si, Seoho-dong 1286-1, Mt. Gogeun, 21.viii.2014, A. julibrissin (G. Cho), (SNU, dry mounted); 

23 ♂, 11 ♀, 1 exuvia, GB, Mungyeong-si, Maseong-myeon, Mogok-ri 441, 16.x.2014, A. 

julibrissin (G. Cho), (SNU, in 95% ethanol); 37 ♂, 28 ♀, 13 immatures, GB, Sangju-si, Hwabuk-

myeon, Yongyu-ri, Yongyu bridge, 17.x.2014, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 

90 ♂, 57 ♀, 22 immatures, 3 exuviae, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 31.v.2015, A. 

julibrissin (G. Cho), (KNA, SNU, dry mounted, in 95% ethanol); 2 ♂, 2 ♀, 2 immatures, GG, 

Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 19.vi.2014, A. julibrissin (G. Cho), (SNU, 

in 95% ethanol); 11 ♂, 11 ♀, 1 immature, Seoul-si, Gwanak-gu, Daehak-dong, Mt. Gwanak, 

09.vii.2015, A. julibrissin (G. Cho), (SNU, dry mounted, in 95% ethanol); 5 ♂, 10 ♀, 1 immature, 

JJ, Seogwipo-si, Daejeong-eup, Mureung-ri, Mureung Gotjawal, 07.viii.2015, A. julibrissin (G. 

Cho), (SNU, in 95% ethanol); 1 ♀, CB, Jincheon-gun, Baeggok-myeon, Sasong-ri 253, 

N36°49'29.98" E127°47'18.32", 150 m, 25.vi.2016, (G. Cho), (SNU, in 95% ethanol); 8 ♂, 8 ♀, 

JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, SNU Experiment Forest, N35°01'55.99" 

E127°36'17.82", 200 m, 26.v.2015, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 4 ♂, 2 ♀, 

same data but 17.vi.2016, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 13 ♂, 17 ♀, 1 

immature, 4 exuviae, same data but 11.vii.2015, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 
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5 ♂, 11 ♀, JJ, Jeju-si, Aewol-eup, Gwangnyeong-ri, Mt. Halla tracking course, N33°23'47.34" 

E126°27'34.43", 680 m, 29.vii.2016, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 4 ♂, 18 ♀, 

GB, Andong-si, Pungcheon-myeon, Byeongsan-ri, Byeongsan seowon, 10.vi.2017, A. julibrissin 

(G. Cho), (SNU, in 95% ethanol); 1 ♂, 2 ♀, JB, Wanju-gun, Yongjin-eup, Ganjung-ri, San 71, 

N35°54'14.49" E127°12'39.32", 50 m, 17.vi.2017, A. julibrissin (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 491) small; genal processes gently conical, roundly blunt 

apically. Forewing (Fig. 492) elongate oval. Metatibia with seven equidistant strongly sclerotised 

apical spurs (Fig. 497). Male proctiger (Fig. 493) slender, with posterior caudal projection 

basally. Paramere (Figs. 493, 495) lanceolate and slender, broadest near the middle, antero-

subapical portion with small peg setae on inner surface, apex nipple shaped. Distal segment of 

aedeagus (Fig. 496) somewhat straight, dilated apically, antero-apical portion beak-like shape. 

Female terminalia (Fig. 494) cuneate.  

Fifth instar immature. Body (Fig. 64) light yellow or light green in summer generation 

and brown in autumn. Forewingpad narrow oval, with one capitate setae on posterior apex; 

hindwingpad with one capitate and short one or two simple setae on posterior apex. Caudal plate 

with two long setae near the posterior margin and two moderate simple setae on lateral margin 

(Fig. 498). Circumanal ring (Fig. 499) reniform, close to hind margin not touching.  

Description. Adult. Coloration (Figs. 62, 63). Body colour in recently emerged 

specimens light yellow or light green with yellow longitudinal stripes on thorax, translucent and 

pale light yellow forewings with light veins; overwintered specimens reddish-brown to dark 

brown with light pattern on head and thorax, forewing translucent and tinted brown with 

yellowish brown veins and indistinct blurred dark brown patches along the margin. Compound 
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eyes greyish or pink, ocelli light orange. Antenna brown, segments 4−8 dark brown to black 

apically, segments 9 and 10 entirely black. Hindwing almost colourless, transparent. Legs brown.  

Structure. Head (Fig. 491) small; vertex round anteriorly and evenly concave posterior 

margin, covered in microscopic setae; preocular sclerite small and narrow; genal processes gently 

conical, roundly blunt apically, contiguous from each other. Antenna 10-segmented, slender; 

segment 3 the longest, with subapical rhinarium on segments 4, 6, 8, and 9. Forewing (Fig. 492) 

elongate oval; pterostigma relatively broad at base and long; costal and anal break present; vein 

C+Sc gently curved; cell c+sc narrow; vein Rs weakly sinuous, not curved towards fore margin 

apically; veins M curved; M1+2 gently curved, M3+4 almost straight; cell m1 triangular; vein Cu1a 

moderately curved near the middle, vein Cu1b moderate in length, curved at apex; cell cu1 

trapezoidal, round dorsally; surface spinules densely spaced, present in all cells; veins clothed in 

very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 497) saltatorial; 

metacoxa with small conical meracanthus, somewhat straight; metatibia with seven equidistant 

strongly sclerotised apical spurs, genual spine present; metabasitarsus with two sclerotised spurs; 

metatarsus with two falcate claws. Male proctiger (Fig. 493) slender, with posterior caudal 

projection basally and membraneous apical portion, hairy. Male subgenital plate (Fig. 493) 

pentagonal, sparsely hairy. Paramere (Figs. 493, 495) lanceolate and slender, narrowing to the 

apex, broadest near the middle, outer surface with simple setae and antero-subapical portion with 

small peg setae on inner surface, apex nipple shaped. Distal segment of aedeagus (Fig. 496) 

somewhat straight, dilated apically, antero-apical portion beak-like shape; sclerotised end tube of 

ductus ejaculatorius short, outwardly curved. Female terminalia (Fig. 494) cuneate. Female 

proctiger subacute or round apically, with long setae in apical a third of proctiger, gently curved 

upward apically; circumanal ring elongate oval, consisting of two unequal rows of pores. 
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Subgenital plate cuneate, acute apically, ventral margin slightly curved near the middle, sparsely 

covered in short setae ventrally. Lateral valvulae oval, rounded apically; dorsal valvulae cuneate, 

weakly curved; ventral valvulae curved subapically.  

Fifth instar immature (Figs. 64, 498, 499). Body light yellow or light green in summer 

generation and brown in autumn (Fig. 64). Antenna 9-segmented. Forewingpad narrow oval, 

lacking humeral lobes, one slightly capitate seta present on posterior apex of forewingpad and 

one capitate and short one or two simple setae present on posterior apex of hindwingpad. Legs 

moderately long, lacking capitate setae. Caudal plate half-moon shaped, slightly angular and 

evenly concave in posterior margin, two long setae present near posterior margin and two 

moderate simple setae present lateral margin. Abdomen with three small and narrow free 

sternites on either side of mid-line (Fig. 498). Circumanal ring (Fig. 499) reniform, close to hind 

margin not touching; composed of two unequal rows of pores.  

Etymology. Probably derived from Japanese 大和 (= Yamato) and the Latin suffix -icus, -

a, -um (= belonging to, derived from). 

Distribution. Bulgaria, China, Corsica, Croatia, France, Greece, Hungary, Iran, Italy 

(Sardegna, Sicily), Japan (Hokkaido, Honshu, Kyushu, Shikoku, Tsushima), Montenegro, 

Portugal, Serbia, Slovakia, Slovenia, South Korea (CB, CN, GB, GG, GN, GW, JB, JJ, JN), 

Spain, Switzerland, Taiwan, United States of America (Alabama, Florida, Georgia, North 

Carolina, South Carolina, Tennessee). 

Host plant. Albizia Durazz., A. julibrissin Durazz. (Fabaceae), confirmed by the presence 

of immatures. 

Comments. The Persian silk tree or pink silk tree, Albizia julibrissin Durazz. (Fabaceae) 

was introduced into warmer parts of Europe and North America as an ornamental around 1750 

https://en.wiktionary.org/wiki/%E5%A4%A7%E5%92%8C
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which is native to eastern and Southern Asia (Lauterer et al., 2011). In North America, it became 

naturalised and is considered as an invasive species in most southeastern states (Ulyshen & 

Miller, 2007). Acizzia jamatonica is also native to eastern Asia which was described from Japan 

(Kuwayama, 1908) and subsequently reported from East Asian countries (Kwon, 1983; Yang, 

1984; Li, 1992b) until its first invasion to Italy in 2001 (Alma et al., 2002; Zandigiacomo et al., 

2002) and to Georgia, USA in 2006 (Halbert, 2007; Ulyshen & Miller, 2007). In a few year, the 

pest became widespread in many European countries (Burckhardt & Mühlethaler, 2003; Seljak, 

2003; Chapin & Cocquempot, 2005; Grimau, 2006; Rédei & Penzes, 2006; Šimala et al., 2006; 

Sánchez & Burckhardt, 2009; Vétek & Rédei, 2009; Vétek et al., 2010; Lauterer et al., 2011; 

Malumphy et al., 2013) due to its dispersal potential and ability to build big population rapidly. 

Acizzia jamatonica secrete a large amount of honeydew and granular wax which soils the leaves 

and flowers, furthermore, their life cycle includes numerous overlapping generation. The control 

of this pest is likely to be difficult if it already colonised. 

 

Acizzia sasakii (Miyatake, 1963) 

Figs. 65, 66, 500−508 

 

Psylla sasakii Miyatake, 1963: 331. 

Acizzia sasakii: Loginova, 1977: 577. 

Neoacizzia sasakii: Li, 2011: 662; Burckhardt & Ouvrard, 2012: 17, combinatio revivisco. 

 

Material examined. Holotype ♂, Japan: Shikoku, Ehime Pref., Mt. Ishizuchi, 3.ix.1953, 

(K. Sasaki), (ELKU, dry mounted). South Korea: 2 ♂, 3 ♀, GN, Mt. Weonhyo, 06.vi.1981, (Y.J. 
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Kwon), (NIBR, dry mounted); 3 ♂, 3 ♀, same data but (NMW, dry mounted); 5 ♂, 5 ♀, JN, Mt. 

Mudeung, 26.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 5 ♂, 4 ♀, JN, Gwangyang-si, 

Ongnyong-myeon, Donggok-ri, Mt. Baegun, 14.vi.2014, A. julibrissin (G. Cho), (KNA, SNU, in 

95% ethanol); 9 ♂, 8 ♀, 1 immature, same data but 28.v.2015, A. julibrissin (G. Cho), (SNU, in 

95% ethanol); 1 ♀, GG, Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 19.vi.2014, 

Albizia julibrissin (G. Cho), (SNU, in 95% ethanol); 5 ♂, 8 ♀, JN, Yeosu-si, Manheung-dong, 

Mt. Cheonseong, 22.vi.2014, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, JN, 

Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, 05.vi.2014, A. julibrissin (G. Cho), (SNU, 

in 95% ethanol); 3 ♂, 6 ♀, CB, Okcheon-gun, Dongi-myeon, Seoktan-ri, Anteo village, 

30.vi.2014, A. julibrissin (G. Cho), (SNU, in 95% ethanol); 14 ♂, 8 ♀, same data but 05.vii.2014, 

A. julibrissin (G. Cho), (SNU, slide-mounted, in 95% ethanol); 2 ♀, JN, Gwangyang-si, 

Ongnyong-myeon, Donggok-ri, Nonsil, N34°46'50.70" E127°44'33.60", 600 m, 28.v.2015, (G. 

Cho), (SNU, in 95% ethanol); 45 ♂, 69 ♀, 6 immatures, GG, Anyang-si, Manan-gu, Anyang-

dong, San 16-1, SNU Gwanak Arboretum, 09.vii.2015, A. julibrissin (G. Cho), (KNA, SNU, dry 

and slide-mounted, in 95% ethanol); 1 ♂, JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, SNU 

Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 11.vii.2015, A. julibrissin (G. Cho), 

(SNU, in 95% ethanol); 4 ♂, 2 ♀, same data but 17.vi.2016, A. julibrissin (G. Cho), (SNU, in 95% 

ethanol); 1 ♀, 1 immature, same data but 18.vi.2016, (SNU, in 95% ethanol); 1 ♂, JN, 

Gwangyang-si, Bonggang-myeon, Joryeong-ri, Seongbul temple, 400 m, 15.v.2016, A. julibrissin 

(G. Cho), (SNU, in 95% ethanol); 7 ♂, 8 ♀, CB, Jincheon-gun, Jincheon-eup, Sanggye-ri 18, 

N36°49'29.98" E127°47'18.32", 150 m, 25.vi.2016, A. julibrissin (G. Cho), (SNU, in 95% 

ethanol). 
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Diagnosis. Adult. Head (Fig. 500) horizontally narrow from above; genal processes low 

and evenly conical, distantly incised. Forewing (Fig. 501) elongate oval. Metatibia with 1+4 

sclerotised apical spurs (Fig. 506). Male proctiger (Fig. 502) subtriangular with posterior caudal 

lobes. Paramere (Figs. 502, 504) slender, weakly curved basally, narrowing to apex in apical half, 

weakly curved inward apically, inner surface with stout simple setae anteriorly. Distal segment of 

aedeagus (Fig. 505) straight, dilated subapically, roundly blunt and curved inward apically. 

Female terminalia cuneate (Fig. 503).  

Fifth instar immature. Body (Fig. 507) light yellowish green or green entirely, elongate. 

Forewingpad oblong oval with nine to ten marginal capitate setae; hindwingpad with three 

capitate setae on posterior apex. Caudal plate half-moon shaped, lacking long dorsal setae, with 

seven marginal capitate setae and three to four posterior simple setae on either side. Abdomen 

with four narrow submedian free sternites on either side of mid-line. Circumanal ring (Fig. 508) 

reniform, moderate in size, in subterminal position. 

Description. Adult. Coloration (Figs. 65, 66). Body colour in recently emerged 

specimens light yellow or light green with white longitudinal lines and yellow patches on head 

and thorax, translucent and pale yellow forewings with pale yellow or yellowish brown veins. 

Antenna yellow or light brown, segments 3−7 dark brown to black apically, segments 8−10 

entirely dark brown or black. Compound eyes crimson red, ocelli orange. Hindwing almost 

colourless, transparent. Legs yellowish brown; coxa and femur yellowish green; tibial and 

basitarsal spurs, and claws dark brown.  

Structure. Head (Fig. 500) horizontally narrow from above; vertex subtriangular, covered 

in microscopic setae, posterior margin roundly concave; preocular sclerite narrow; genal 

processes low and evenly conical, subacute apically, not contiguous from each other, distantly 
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incised and slightly divergent. Antenna 10-segmented, slender, with subapical rhinarium on 

segements 4, 6, 8, and 9. Forewing (Fig. 501) elongate oval; pterostigma moderate in length; 

costal and anal break present; vein C+Sc evenly curved; cell c+sc narrow; vein Rs weakly 

sinuous, weakly curved towards fore margin apically; veins M moderately curved, M1+2 and M3+4 

weakly curved; cell m1 triangular; vein Cu1a relatively strongly curved near the middle, diverged 

near the middle point; vein Cu1b almost straight, curved at apex; cell cu1 subtrapezoidal, round 

dorsally; surface spinules moderately spaced, present in all cells, marginal radular spinules 

present in cells m1, m2, and cu1 indistinctly; veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg (Fig. 506) saltatorial; metacoxa with conical 

meracanthus; metatibia with 1+4 sclerotised apical spurs, genual spine present; metabasitarsus 

with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 502) 

subtriangular with posterior caudal lobes, apically tubular, hairy with short simple setae. Male 

subgenital plate (Fig. 502) subtrapezoidal, weakly concave dorsally and round ventrally, hairy in 

the middle and ventrally. Paramere (Figs. 502, 504) slender, weakly curved basally, basal half 

almost equal in width somewhat straight, narrowing to apex in apical half, weakly curved inward 

apically, outer surface with short simple setae and inner surface with stout simple setae anteriorly. 

Distal segment of aedeagus (Fig. 505) straight, dilated subapically, roundly blunt and curved 

inward apically; sclerotised end tube of ductus ejaculatorius moderate in length, thick, somewhat 

straight but curved apically. Female terminalia (Fig. 503) cuneate. Female proctiger evenly 

convex near middle, roundly blunt apically, short simple setae present around dorsal half, long 

grouped three or four simple setae present on near middle dorsally, small peg setae present 

subapical to apical portion ventrally; circumanal ring consisting of unequal two rows of pores. 

Subgenital plate cuneate, acute apically, dorsal margin with long hairs in the middle ventrally, 
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hairy in the middle and ventrally, weakly curved upward apically. Lateral valvulae subtriangular 

and bluntly rounded apically; dorsal valvulae cuneate, weakly curved, somewhat blunt basally; 

ventral valvulae curved subapically.  

Fifth instar immature (Figs. 507, 508). Body light yellowish green or green entirely, 

elongate. Antenna 9-segmented, with dark apices of segment 5 and 6, and entire segment 7−9. 

Forewingpad oblong oval, lacking humeral lobes, with nine to ten marginal capitate setae; 

hindwingpad with three capitate setae on posterior apex. Legs moderately long, with simple and 

capitate setae. Caudal plate half-moon shaped, lacking long dorsal setae, with seven marginal 

capitate setae and three to four posterior simple setae on either side. Abdomen with four narrow 

submedian free sternites on either side of mid-line (Fig. 507). Circumanal ring (Fig. 508) 

reniform, moderate in size, in subterminal position; composed of a single outer row of rod-like 

pores.  

Etymology. Named for Mr. Kota Sasaki of the former staff at the Entomological 

laboratory, College of Agriculture, Ehime University not the Japanese entomologist C. Sasaki 

(Miyatake, 1963). 

Distribution. China, Japan (Honshu, Shikoku), South Korea (CB, CN, GB, GG, GN, GW, 

JB, JJ, JN). 

Host plant. Albizia julibrissin Durazz. (Fabaceae), confirmed by the presence of 

immatures. 

Comments. Acizzia sasakii inhabiting alone or codominant with A. jamatonica in 

mountainous highland, not in lowland. 
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Subfamily Macrocorsinae Vondráček, 1963 

This is a small probably monophyletic subfamily containing seventy species of twelve 

genera Worldwide (Ouvrard, 2018). This group is diagnosed by immature with extra pore fields 

on the caudal plate. The generic concepts in their present definition are artificial and a 

phylogenetic analysis of the whole subfamily is required to solve this problem (Burckhardt & 

Ouvrard, 2012). 

 

Genus Colophorina Capener, 1973 

Colophorina Capener, 1973: 41. 

 

Type species: Colophorina cassia Capener, 1973, by monotypy.  

 

Diagnosis. Head broad, deflexed; genal processes truncate (Fig. 509). Antenna with 

subapical rhinarium on segments 4, 6, 8, and 9. Forewing (Fig. 510) oblong oval, generally apex 

asymmetrically round; pterostigma short and broad; vein Rs strongly curved towards fore margin 

from a third apically; surface spinules present in all cells, forming cellular pattern. Meracanthus 

developed; metatibia with 1+1+1+1 sclerotised small apical spurs, genual spine absent; 

metabasitarsus with two sclerotised apical spurs (Fig. 515). Mostly on Gleditsia L. (Fabaceae). 

Etymology. Uncertain but, probably from the Greek κορυφή (koruphḗ = top of the head, 

crown, or apex) and Εἰρήνη (eirene = peace). 

Distribution. Mostly Palaearctic and some in Oriental, Afrotropic, and Australian regions. 

Host plant. Fabaceae (Fabales). 
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Comments. Colophorina currently contains seven described species. Species mostly 

develop on Gleditsia (Fabaceae) (Li, 2011; Ouvrard, 2018). Previously some Asian Colophorina 

species assigned to the genus Euphalerus (Miyatake, 1973; Park et al., 1980; Kwon, 1983; ESK 

& KSAE, 1994; Park, 1996; Paek et al., 2010; Li, 2011; Hayashi & Miyatake, 2012; Kwon et al., 

2016) which is a New World genus.  

 

Key to species of genus Colophorina in Korea 

1 Genal processes massive, truncate apically (Fig. 509). Forewing (Fig. 510) oblong oval 

with slightly asymmetrically rounded apex; membrane translucent. Paramere (Figs. 511, 

513) vertically elongate triangular, parallel-margined and straight in basal half, with 

antero-basal small projection. Distal segment of aedeagus (Fig. 514) stout and large, 

dilated apically with postero-subapical membranous sac, antero-apical portion strongly 

curved inward .................................................................................................. C. flavivittata 

- Genal processes truncate apically, slightly narrowing to apex (Fig. 517). Forewing (Fig. 

518) oblong oval, asymmetrically somewhat straight apex; membrane clear. Paramere 

(Figs. 519, 521) vertically elongate triangular, subacute and slightly curved inward 

apically. Distal segment of aedeagus (Fig. 522) spoon-shaped, strongly dilated apically, 

antero-apical portion slightly curved inward ........................................................ C. robinae 

 

Colophorina flavivittata (Li, 1992) 

Figs. 67, 509−516 

 

Euphalerus flavivittatus Li, 1992a: 144. 



198 

Colophorina flavivittata: Li, 2011: 510. 

 

Material examined. South Korea: 2 ♂, 3 ♀, GN, Hapcheon-gun, Gaya-myeon, Mt. Gaya, 

13.v.2013, (S.W. Cheong), (NIBR, dry mounted); 2 ♂, 3 ♀, GN, Changnyeong-gun, 

Changnyeong-eup, Mt. Hwawang, 20.v.2013, (S.W. Cheong), (NIBR, dry mounted); 3 ♂, 1 ♀, 

same data but 21.v.2013, (S.W. Cheong), (NIBR, dry mounted); 3 ♂, 6 ♀, GN, Changwon-si, 

Yongho-dong, Mt. Bulmo, 24.v.2013, (S.W. Cheong), (NIBR, dry mounted); 2 ♂, 3 ♀, GN, 

Changwon-si, Bongnim-dong, Mt. Jeongbyeong, 27.vi.2013, (S.W. Cheong), (NIBR, dry 

mounted); 13 ♂, 11 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, 22.iv.2014, 

Gleditsia japonica (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 8 ♂, 5 ♀, 

same data but 22.v.2015, G. japonica (G. Cho), (SNU, in 95% ethanol); 8 ♂, 5 ♀, 1 immature, 

same data but 24.ix.2015, G. sinensis (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, GG, Gunpo-si, 

Sokdal-dong, Mt. Suri, 31.v.2015, (G. Cho), (SNU, slide-mounted); 3 ♂, 3 ♀, 2 immatures, same 

data but G. sinensis (G. Cho), (SNU, slide-mounted). 

Diagnosis. Adult. Head (Fig. 509) broad and deflexed; genal processes massive, truncate 

apically. Forewing (Fig. 510) oblong oval with slightly asymmetrically rounded apex; 

pterostigma short and relatively broad; vein Rs strongly curved towards fore margin from a third 

apically; surface spinules present in all cells, forming cellular pattern. Paramere (Figs. 511, 513) 

vertically elongate triangular, subacute apically, parallel-margined and straight in basal half, with 

antero-basal small projection. Distal segment of aedeagus (Fig. 514) stout and large, dilated 

apically with postero-subapical membranous sac, antero-apical portion strongly curved inward. 

Female terminalia (Fig. 512) short and thick. 
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Fifth instar immature. Body (Fig. 516) generally greenish with dark wing pads, ovate, 

elongate. Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal and marginal 

setae. Margins, dorsal and ventral surfaces with short simple setae. Circumanal ring very small, 

touching posterior margin, pore fields forming irregularly scattered shape dorsally and ventrally, 

consisting of four to eight grouped pores. 

Description. Adult. Coloration (Fig. 67). Body colour brown to dark brown, translucent 

forewings with scattered brown spots in all cells, spotted veins, and brown band along the 

posterior margin and brown patches at the apex of vein M+Cu, and near the middle of vein Rs. 

Antenna brown, segments 3−8 dark brown to black apically, segment 9−10 entirely black; 

compound eyes and ocelli reddish-brown, genal processes somewhat whitish or greyish. 

Hindwing almost colourless, transparent. Legs dark brown; tips of tibiae, basitarsi, and tarsi 

brown. 

Structure. Head (Fig. 509) broader than thorax, slightly deflexed; vertex quadrate, covered 

in microscopic setae; preocular sclerite very small; genal processes massive, connected basally, 

truncate apically with small subacute and narrow interio-apical corn. Antenna 10-segmented, 

relatively short, with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. 

Forewing (Fig. 510) oblong oval, with somewhat straight anterior margin and slightly 

asymmetrically rounded apex, slightly narrow basally; pterostigma short and relatively broad; 

costal and anal break present; vein C+Sc slightly curved in the middle; cell c+sc narrow; vein Rs 

sinuous, strongly curved towards fore margin from a third apically; veins M moderately curved, 

slightly angular near middle; vein M1+2 and M3+4 almost straight, M1+2 longer; cell m1 triangular; 

vein Cu1a moderately curved, vein Cu1b not short, curved at apex; cell cu1 trapezoidal, round 

dorsally; surface spinules present in all cells, forming cellular pattern like pentagon or hexagon, 
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getting dense marginally; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 515) saltatorial; metacoxa with somewhat straight conical 

meracanthus; metatibia with 1+1+1+1 sclerotised small apical spurs, genual spine absent; 

metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 

511) slender, narrowing to apex and slightly tubular apically, hairy. Male subgenital plate (Fig. 

511) subpentagonal, hairy ventrally, 3−4 relatively long setae present on the middle of dorsal 

margin. Paramere (Figs. 511, 513) slender and elongate triangular, subacute apically, anterior and 

posterior outer margin somewhat straight in basal half and almost parallel, with antero-basal 

small projection on inner surface, outer and inner surface hairy with short simple setae. Distal 

segment of aedeagus (Fig. 514) stout and large, weakly curved near middle, dilated apically with 

postero-subapical membranous sac, antero-apical portion strongly curved inward; sclerotised end 

tube of ductus ejaculatorius very small and short. Female terminalia (Fig. 512) short, wide 

anteriorly. Female proctiger broad at base and narrowing in apical half, round apically; long setae 

in apical half of proctiger, short setae densely grouped apically; circumanal ring evenly sinuous, 

consisting of one row of small pores. Subgenital plate cuneate, wide at base, acute apically, 

ventrally short setae present, somewhat dense in apical half, sparsely covered in moderately long 

hairs in the middle. Lateral valvulae circular, bluntly rounded apically; dorsal valvulae cuneate, 

weakly curved, concave anteriorly and slightly angular dorsally; ventral valvulae strongly curved 

upward a third apically.  

Fifth instar immature (Fig. 516). Body generally pale green or light green with dark 

brown wing pads and caudal plate, elongate. Head relatively large compare to body size. Antenna 

8-segmented, with dark apices of segments 5−7, and entire segment 8. Forewingpad oblong oval, 

lacking humeral lobes and macroscopic dorsal setae. Legs moderately short, lacking capitate 
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setae. Caudal plate half-moon shaped, anterior margin irregularly concave all over, posterior 

margin round. Abdomen with one transversely long and very narrow free sternite and two very 

small and narrow free sternites on either side, respectively. Anterior head margin, behind eye, 

wing pads margin, thorax, legs, entire abdomen covered with short simple setae. Circumanal ring 

very small, touching posterior abdominal margin, pore fields forming irregularly scattered shape 

dorsally and ventrally, consisting of four to eight grouped pores.  

Etymology. From the Latin adjective flāvus (= yellow, golden) and vittātus, -a, -um (= 

banded). 

Distribution. China (Beijing, Shandong), South Korea (GG, GN). 

Host plant. Gleditsia japonica Miq., G. sinensis Lam. (Fabaceae), confirmed by the 

presence of immatures. 

Comments. The material from Korea differs from the description of C. flavivittata in the 

more truncate genal processes (Li, 1992a, 2011). More material, including specimens from China, 

are necessary to evaluate these differences. 

 

Colophorina robinae (Shinji, 1938) 

Figs. 68−70, 517−524 

 

Metapsylla robinae Shinji, 1938: 147. 

Euphalerus robinae: Miyatake, 1973: 24. 

Euphallerus robinae [sic]: Park & Lee, 1980: 14, misspelling. 

Colophorina robinae: Li, 2011: 511. 
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Material examined. South Korea: 2 ♂, 7 ♀, GG, Gwangneung, 29.v.1983, (D.J. IM), 

(NAAS, dry mounted); 1 ♀, same data but (S.W. Lee), (NAAS, dry mounted); 1 ♂, JN, Mokpo-

si, 2.v.1984, (H.G. Goh), (NAAS, dry mounted); 4 ♂, 1 ♀, GN, Changwon-si, Bulmosan-dong, 

Mt. Bulmo, 10.vi.2009, (S.W. Cheong), (NIBR, dry mounted); 5 ♂, same data but 05.vi.2012, 

(S.W. Cheong), (NIBR, dry mounted); 5 ♂, same data but 16.vi.2012, (S.W. Cheong), (NIBR, 

dry mounted); 4 ♂, 1 ♀, same data but 14.vi.2013, (S.W. Cheong), (NIBR, dry mounted); 5 ♂, 

same data but 17.vi.2013, (S.W. Cheong), (NIBR, dry mounted); 4 ♂, 1 ♀, GN, Sancheong-gun, 

Sacheon-myeon, Sa-ri, Mt. Jiri, 22.viii.2009, (S.W. Cheong), (NIBR, dry mounted); 3 ♂, 2 ♀, JN, 

Wando-gun, Wando-eup, Is. Wando, 13.viii.2011, (S.W. Cheong), (NIBR, dry mounted); 6 ♂, 4 

♀, GN, Changwon-si, Bongnim-dong, Mt. Jeongbyeong, 31.v.2012, (S.W. Cheong), (NIBR, dry 

mounted); 2 ♂, 3 ♀, same data but 01.v.2013, (S.W. Cheong), (NIBR, dry mounted); 5 ♂, same 

data but 30.v.2013, (S.W. Cheong), (NIBR, dry mounted); 5 ♂, GN, Miryang-si, Danjang-myeon, 

Mt. Jaeyak, 17.vi.2012, (S.W. Cheong), (NIBR, dry mounted); 4 ♂, 1 ♀, GN, Haman-gun, 

Yeohang-myeon, Juseo-ri, Mt. Yeohang, 12.v.2013, (S.W. Cheong), (NIBR, dry mounted); 1 ♂, 

2 ♀, GB, Daegu-si, Dalseong-gun, Yuga-myeon, Mt. Biseul, 27.v.2013, (S.W. Cheong), (NIBR, 

dry mounted); 15 ♂, 9 ♀, 31 immatures, 2 exuviae, GG, Suwon-si, Gwonseon-gu, Seodun-dong, 

SNU arboretum, 22.v.2014, Gleditsia japonica (G. Cho), (KNA, SNU, slide-mounted, in 95% 

ethanol); 1 ♀, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 08.v.2015, (G. Cho), (SNU, dry mounted). 

Diagnosis. Adult. Head (Fig. 517) broad, deflexed; genal processes truncate apically, 

slightly narrowing to apex. Forewing (Fig. 518) oblong oval, asymmetrically somewhat straight 

apex; pterostigma short; vein Rs strongly curved towards fore margin from a third apically; 

surface spinules present in all cells, forming cellular pattern. Paramere (Figs. 519, 521) vertically 

elongate triangular, subacute and slightly curved inward apically. Distal segment of aedeagus 
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(Fig. 522) spoon-shaped, strongly dilated apically, antero-apical portion slightly curved inward. 

Female terminalia (Fig. 520) short, wide anteriorly.  

Fifth instar immature. Body (Fig. 70) generally greenish with dark wing pads and 

caudal plate, elongate. Forewingpad narrow oblong oval, lacking humeral lobes and long setae. 

Anterior head margins and surfaces with short simple setae. Circumanal ring very small, 

touching hind margin, pore fields forming irregularly scattered shape dorsally and ventrally, 

consisting of four to eight grouped pores (Fig. 524). 

Description. Adult. Coloration (Figs. 68, 69). Body colour dark brown to black, 

transparent forewings with scattered dark spots in all cells, spotted veins, and dark band along the 

posterior margin and patches at the apex of clavus, and near the middle of vein Rs. Antenna light 

brown, segments 1−2 brown, segments 3−9 dark brown to black apically, segment 10 entirely 

black; compound eyes crimson red, ocelli reddish-brown. Hindwing almost colourless, 

transparent. Legs dark brown; basitarsi and tarsi light brown. Abdominal sternites and terminalia 

dark brown to black.  

Structure. Head (Fig. 517) broader than thorax, deflexed; vertex trapezoidal, covered in 

microscopic setae; preocular sclerite very small; genal processes connected in the basal half, 

truncate apically, slightly narrowing to apex. Antenna 10-segmented, relatively short, with 

subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. Forewing (Fig. 518) 

oblong oval, asymmetrically somewhat straight apex, slightly narrow basally; pterostigma short 

and relatively broad; costal and anal break present; vein C+Sc evenly curved; cell c+sc narrow; 

vein Rs sinuous, strongly curved towards fore margin from a third apically; veins M moderately 

curved, slightly angular; vein M1+2 and M3+4 imperceptibly curved, almost equal in length; cell m1 

triangular; vein Cu1a strongly curved from a third basally, vein Cu1b not moderately curved; cell 
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cu1 trapezoidal, curved anteriorly and round dorsally; surface spinules present in all cells, 

forming cellular pattern like pentagon or hexagon, getting dense marginally; veins clothed in 

very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 523) saltatorial; 

metacoxa with somewhat straight conical meracanthus; metatibia with 1+1+1+1 sclerotised small 

apical spurs, genual spine absent; metabasitarsus with two sclerotised spurs; metatarsus with two 

falcate claws. Male proctiger (Fig. 519) slender, rectangular, slightly narrowing to apex and 

slightly tubular apically, hairy. Male subgenital plate (Fig. 519) irregularly narrow quadrate, 

concave near middle of ventral surface, hairy ventrally. Paramere (Figs. 519, 521) slender and 

elongate triangular, subacute and slightly curved inward apically, inner and outer surface hairy. 

Distal segment of aedeagus (Fig. 522) spoon-shaped, stout, somewhat large and straight, strongly 

dilated apically, antero-apical portion slightly curved inward; sclerotised end tube of ductus 

ejaculatorius small, stout, and short. Female terminalia (Fig. 520) short, wide anteriorly. Female 

proctiger broad at base and narrowing in apical half, concave near middle, subacute apically; 

long setae in apical half of proctiger; circumanal ring evenly sinuous, consisting of one row of 

small pores. Subgenital plate triangular, subacute apically, hairy. Lateral valvulae circular, 

bluntly rounded apically; dorsal valvulae cuneate, weakly curved, concave anteriorly and slightly 

angular dorsally; ventral valvulae curved upward a third apically.  

Fifth instar immature (Figs. 70, 524). Body generally pale green or light green with dark 

brown wing pads and caudal plate, elongate (Fig. 70). Head relatively large compare to body size. 

Antenna 8-segmented, with dark apices of segments 5−7, and entire segment 8. Forewingpad 

narrow oblong oval, lacking humeral lobes and macroscopic dorsal setae. Legs moderately short, 

with capitate setae. Caudal plate roundly trapezoidal, anterior margin irregularly concave all over, 

posterior margin somewhat blunt. Abdomen with one relatively broad free sternite and two very 
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small and narrow distal free sternites on either side, respectively. Anterior head margin, behind 

eye, wing pads margin, thorax, legs, entire abdomen covered with short simple setae. Circumanal 

ring very small, touching posterior abdominal margin, pore fields forming irregularly scattered 

shape dorsally and ventrally, consisting of four to eight grouped pores (Fig. 524).  

Etymology. From the plant genus Robinia (Fabaceae). 

Distribution. China, South Korea (GB, GG, JB, JN), Japan (Honshu).  

Host plant. Gleditsia japonica Miq. (Fabaceae), confirmed by the presence of immatures. 

Comments. In recent Korean checklists (Lee et al. 2014: 145; Kwon et al., 2016: 133), 

this species was still listed under Euphalerus. The genus Euphalerus is a New World genus. 

Euphalerus robinae was formerly transferred to Colophorina by Li (2011). 

 

Genus Epiacizzia Li, 2002 

Epiacizzia Li, 2002: 181, 188. 

 

Type species: Epiacizzia edentalis Li, 2002, by original designation and monotypy.  

 

Diagnosis. Head (Fig. 525) slightly narrower than thorax, leans downward; genal 

processes stout, slightly deflexed, divergent and roundly blunt apically. Antenna with subapical 

rhinarium on segments 4, 6, 8, and 9. Forewing (Fig. 526) oval and fulvous with scattered dark 

spots on veins; surface spinules dense with narrow spinule-free bands. Metatibia with eight 

grouped small sclerotised apical spurs, genual spine absent (Fig. 531). Male proctiger (Fig. 527) 

with posterior caudal lobes. Paramere (Figs. 527, 529) stout and slender, weakly narrowing to 

apex, subacute apically, posterior margin nearly straight. Distal segment of aedeagus (Fig. 530) 
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spoon-shaped, antero-apical portion curved and narrow. Female terminalia (Fig. 528) cuneate. 

Female proctiger distinctly longer than subgenital plate. On Neolitsea Merr. (Lauraceae). 

Etymology. From the Latin prefix epi- (= upon, near, close to) and the generic name 

Acizzia. 

Distribution. Palaearctic. 

Host plant. Lauraceae (Laurales). 

Comments. This is a small artificial genus, currently containing thirteen described species 

mostly from China (Li, 2011; Ouvrard, 2012). Among them, twelve species were described from 

China; one type species, Epiacizzia edentalis Li, 2002 and eleven species in Li (2011). Japanese 

and Korean E. kuwayamai associated with Neolitsea that we assigned to this genus differ from 

those of type locality as was suggest by Inoue (2010). There are some more species feeds on 

Neolitsea, two undescribed species from Japan, Psylla deflua and P. kuwayamai from Taiwan, 

and P. neolitseae from Nepal (Inoue, 2003). Systematics of Neolitsea feeding psyllids have to be 

critically revised with Chinese species.  

 

Epiacizzia kuwayamai (Crawford, 1911) 

Figs. 71−73, 525−531 

 

Psylla kuwayamai Crawford, 1911a: 432; replacement name for Psylla tripunctata Kuwayama, 

1908: 172, nec Fitch, 1851: 64, primary homonym. 

Epiacizzia kuwayamai: Li, 2011: 546. 
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Material examined. Japan: 1 ♂, 1 ♀, Kyushu, Fukuoka Pref., Amagi City, Mt. Kosho-

san, 25.v.2002, Neolitsea sericea (H. Inoue), (SNU, dry mounted); 2 ♂, 2 ♀, Honshu, Ibaraki 

Pref., Tsuchiura City, Shishitsuka, 16.v.2004, Neolitsea sericea (H. Inoue), (SNU, dry mounted). 

South Korea: 19 ♂, 17 ♀, JJ, Seogwipo-si, Jungmun-dong, Yakcheon Temple to seashore, 

N33°14'34.03" E126°26'53.80", 20 m, 26.iv.2016, Neolitsea sericea (G. Cho), (NIBR, SNU, 

slide-mounted, in 95% ethanol); 1 ♂, JJ, Seogwipo-si, Dosun-dong, Trees around Dosun Bridge, 

27.iv.2016, N. sericea (G. Cho), (SNU, in 95% ethanol); 3 ♀, JJ, Seogwipo-si, Daecheon-dong, 

Olleh tracking course 7, 29.iv.2016, N. sericea (G. Cho), (SNU, in 95% ethanol); 2 ♂, 7 

immatures, JJ, Seogwipo-si, Daepo-dong, San 1-1, Seogwipo Natural Recreation Forest, 

N33°21'46.48" E126°20'38.76", 320 m, 18.v.2018, N. sericea (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 525) with stout and slightly deflexed genal processes. 

Forewing (Fig. 526) oval and fulvous with scattered dark spots on veins. Male proctiger (Fig. 

527) with posterior caudal lobes. Paramere (Figs. 527, 529) stout and slender, weakly narrowing 

to apex, subacute apically, posterior margin nearly straight. Distal segment of aedeagus (Fig. 530) 

spoon-shaped, antero-apical portion curved and narrow. Female terminalia (Fig. 528) cuneate.  

Description. Adult. Coloration (Figs. 71, 72). Body colour light brownish orange or light 

yellowish brown with longitudinal dark orange broad lines on dorsum of thorax and obscure dark 

markings on apices of vertex, pronotum, praescutum, and mesoscutum, translucent and fulvous 

forewings with light brown veins and small dark spots on apex of clavus, one third and two third 

of vein M, one third of vein Cu, middle of vein Cu1a, and apices of veins M+Cu, Cu, M, M1+2 and 

Rs, each marginal tips of veins brown. Antenna yellowish brown, apical half of segment 4 dark 

brown, segments 5‒10 entirely dark brown to black. Compound eyes reddish-brown, ocelli dark 
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orange. Hindwing almost colourless, transparent. Legs yellowish brown to brownish orange; 

coxa and base of femur lighter in colour. 

Structure. Head (Fig. 525) slightly narrower than thorax, leans downward; vertex 

subtrapezoidal, covered in microscopic setae, posterior margin gently concave; preocular sclerite 

very narrow; genal processes stout, slightly deflexed, connected basally, slightly divergent and 

roundly blunt apically. Antenna 10-segmented, slender, with subapical rhinarium on segments 4, 

6, 8, and 9; two terminal setae long and almost equal in length. Forewing (Fig. 526) oval, slightly 

narrow anteriorly; pterostigma moderate in length and width; costal and anal break present; vein 

C+Sc evenly curved, cell c+sc narrow; vein Rs sinuous, weakly curved towards fore margin 

apically; veins M moderately curved, vein M1+2 and M3+4 weakly curved; cell m1 subtriangular; 

vein Cu1a moderately curved near the middle, vein Cu1b short, curved at apex; cell cu1 

subtrapezoidal, round dorsally; surface spinules densely spaced, present in all cells, with narrow 

spinule-free bands; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 531) saltatorial; metacoxa with relatively short and stout conical 

meracanthus; metatibia with eight grouped small sclerotised apical spurs, genual spine absent; 

metabasitarsus with two small sclerotised spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 527) subtriangular, with posterior caudal lobes, tubular apically and hairy, 

anteriorly almost straight. Male subgenital plate (Fig. 527) somewhat large and subtrapezoidal, 

slightly concave at dorsal margin and round at ventral margin, sparsely hairy in the middle and 

ventrally. Paramere (Figs. 527, 529) stout and slender, weakly curved basally, anteriorly convex 

in the middle, weakly narrowing to apex, subacute apically, posterior margin nearly straight; 

outer and inner surface with simple setae but inner setae more dense, strong, and stout. Distal 

segment of aedeagus (Fig. 530) spoon-shaped, stout, weakly curved near apical dilation, dilated 
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apically, antero-apical portion curved and narrow; sclerotised end tube of ductus ejaculatorius 

stout, sinuous, blunt apically. Female terminalia (Fig. 528) cuneate. Female proctiger distinctly 

longer than subgenital plate, dorsal margin indistinctly sinuous, narrowing to apex, roundly blunt 

apically, with simple setae dorsally, especially long setae grouped on the middle of dorsal margin, 

small peg setae present in apical half ventrally; circumanal ring relatively short, imperceptibly 

sinuous, consisting of a single row of small pores. Subgenital plate cuneate, gently swollen 

medially, acute and slightly curved apically, hairy ventrally. Lateral valvulae oval, rounded 

apically; dorsal valvulae cuneate, somewhat broad; ventral valvulae very thick three fourth from 

base, weakly curved apically.  

Fifth instar immature (Fig. 73). Not available. Description by Inoue (2003). 

Etymology. Named after the Japanese entomologist S. Kuwayama. 

Distribution. China, Japan (Honshu, Shikoku, Kyushu), South Korea (JJ), Taiwan. 

Host plant. Neolitsea sericea (Blume) Koidz., N. parvigenna (Hayata) Kaneh. & Sasaki 

(Lauraceae), confirmed by the presence of immatures. 

Comments. Inoue (2010) suggested that Japanese populations differ morphologically 

from those of Taiwan, the type locality of the species. Our specimens resemble the Japanese form 

conforming to the description of Miyatake (1981). 

 

Subfamily Psyllinae Latreille, 1807 

This is the largest probably polyphyletic subfamily containing more than 800 species of 

twenty-nine genera Worldwide (Ouvrard, 2018). This group is well-known for species-rich genus 

Cacopsylla that contains many diseases transmitting pest species. The group diagnosed by larva 

lacking extra pore fields on the caudal plate that often with sectasetae. Pyllinae contains many 
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artificial genera in their present definition and is not supported neither by morphological nor by 

molecular characters. A phylogenetic analysis of the subfamily is urgently needed (Burckhardt & 

Ouvrard, 2012). 

 

Genus Anomoneura Schwarz, 1896 

Anomoneura Schwarz, in Uhler, 1896: 295. 

 

Type species: Anomoneura mori Schwarz in Uhler (1896), by monotypy.  

 

Diagnosis. This genus is easily recognized by characteristic wing venation. Radius vein in 

forewing serially diverges into five separate subveins in apical half; cell m1 quadrate and 

touching with the above vein; vein cu1a strongly curved in the middle; cell cu1 very small (Fig. 

533). Distal segment of aedeagus (Fig. 537) long and slender spoon-shaped, remarkably wide at 

base and slender apically. Associated with Morus L. (Moraceae). 

Etymology. From the Greek ἄνομος (anomos = lawless) and νεῦρον (neûron = nerve). 

Distribution. East Palaearctic. 

Host plant. Morus L. (Rosales, Moraceae). 

Comments. This genus is a monotypic genus, currently only known from East Asia, viz. 

China, Japan, The Korean peninsula, and The Russian Far East (Ouvrard, 2018). Anomoneura 

contains two nominal species, i.e. A. koreana and A. mori, and the former was rashly described 

by Klimaszewski (1963) from a single North Korean female specimen which was obtained from 

B. Pisarski and J. Prószyński who conducted faunastic investigation in North Korea in 1959 for 

the Institute of Zoology Polish Academy of Sciences (Bańkowska & Sterzyńska, 1997) and later 
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the species was synonymised by Kwon (1983). The genus shows special wing venation in the 

adult stage but the immature especially pore fields display almost same morphology in Psylla 

species. Anomoneura might be closely related with the genus Psylla. Internal relationships within 

the subfamily Psyllinae are unknown. 

 

Anomoneura mori Schwarsz, 1896 

Figs. 74−76, 532−539 

 

Anomoneura mori Schwarz in Uhler, 1896: 296. 

Anomoneura koreana Klimaszewski, 1963c: 92; synonymised by Kwon, 1983: 28. 

 

Material examined. Japan: 4 ♂, 4 ♀, Honshu, Ibaraki Pref., Tsukuba City, Fujimoto, 

30.v.2003, Morus sp. (H. Inoue), (SNU, in 95% ethanol); 2 ♂, 2 ♀, same data but 04.vi.2004, M. 

alba (H. Inoue), (SNU, dry mounted); 1 ♂, 2 ♀, 3 immatures, Kyushu, Kumamoto Pref., 

Amakusa-shimoshima Is., Amakusa City, Ushibuka, Mogushi, N32°211' E130°005', 5 m, 

25.v.2015, Morus sp. (H. Inoue), (SNU, dry mounted and in 95% ethanol); 5 ♂, 5 ♀, Kyushu, 

Nagasaki Pref., Tsushima Is., Tsushima City, Izuhara, Kamizaka, 380 m, 06.vi.2018, Morus sp. 

(H. Inoue), (dry mounted and in 95% ethanol). South Korea: 2 ♂, JB, Mt. Mayi, 11.v.1980, (Y.J. 

Kwon), (NIBR, dry mounted); 2 ♂, GW, Mt. Seolak, 29.v.1980, (Y.J. Kwon), (NIBR, dry 

mounted); 1 ♂, 1 ♀, GW, Mt. Obong, 17.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 1 ♀, 

GB, Is. Ulleungdo, 26.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 3 ♀, same data but 

27.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 3 ♂, same data but 01.x.1981, (Y.J. Kwon), 

(NIBR, dry mounted); 1 ♂, same data but 03.x.1981, (Y.J. Kwon), (NIBR, dry mounted); 2 ♂, 3 



212 

♀, GN, Mt. Geumsan, 29.iii.1982, (Y.J. Kwon), (NIBR, dry mounted); 1 ♀, GG, Anyang-si, 

19.vi.1992, (S.J. Park), (SNU, dry mounted); 1 ♂, 1 ♀, GN, Mt. Cheonhwang, 12ix.1999, (Y.J. 

Kwon), (NIBR, dry mounted); 1 ♂, GG, Yangpyeong-gun, Yongmun-myeon, Sinjeom-ri, Mt. 

Yongmun, 24.vi.2009, (S.H. Lee), (SNU, dry mounted); 4 ♂, 1 ♀, GN, Miryang-si, Danjang-

myeon, Mt. Jaeyak, 30.vi.2011, (S.W. Cheong), (NIBR, dry mounted); 1 ♂, GW, Inje-gun, Buk-

myeon, Yongdae-ri, Yongdae National Recreation Center, 19.vi.2013, (G. Cho), (SNU, slide-

mounted); 4 ♂, 1 ♀, JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, Mt. Baegun, 24.vii.2013, 

(G. Cho), (SNU, dry and slide-mounted); 1 ♂, 1 ♀, same data but 26.vii.2013, (G. Cho), (SNU, 

dry mounted); 3 ♂, 1 ♀, same data but 27.vii.2013, (G. Cho), (SNU, dry mounted, in 95% 

ethanol); 1 ♀, same data but 11.vii.2015, (G. Cho), (SNU, in 95% ethanol); 2 ♀, same data but 

03.vi.2017, (K.S. Jung), (SNU, in 95% ethanol); 5 ♂, 2 ♀, 51 immatures, GG, Seongnam-si, 

Bundang-gu, Munjeong-ro 151, 29.v.2014, M. alba (G. Cho), (KNA, SNU, dry mounted, in 95% 

ethanol); 1 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, N37°15'41.30" 

E126°58'59.20", 70 m, 11.iv.2014, (G. Cho), (SNU, slide-mounted); 2 ♀, same data but 

04.v.2016, (G. Cho), (SNU, in 95% ethanol); 3 ♂, 4 ♀, GB, Gunwi-gun, Bugye-myeon, Namsan-

ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 m, 01.vii.2014, (G. Cho), (SNU, in 95% 

ethanol); 15 ♂, 6 ♀, 22 immatures, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri, Mt. 

Baegun, 28.v.2015, M. alba (G. Cho), (KNA, SNU, in 95% ethanol); 2 ♂, 1 ♀, GW, Inje-gun, 

Girin-myeon, Jindong-ri, Mt. Jeombong, Danmok-ryeong, 15.vii.2015, (G. Cho), (SNU, in 95% 

ethanol); 4 ♂, 3 ♀, GW, Inje-gun, Inje-eup, Gaa-ri, San-1, 16.vii.2015, (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, Daegu-si, Nam-gu, Bongduk-dong, Mt. Sanseong, Gangdanggol Park, 01.viii.2015, 

M. alba (M. Oh), (SNU, in 95% ethanol); 10 ♂, 13 ♀, JJ, Jeju-si, Halla Arboretum, 

N33°28'05.56" E126°29'33.66", 100 m, 04.viii.2015, Morus australis (G. Cho), (SNU, in 95% 
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ethanol); 1 ♂, GW, Pyeongchang-gun, Daegwanryeong-myeon, Hoenggye-ri, Mt. Jewang, 

N37°40'57.17" E128°45'42.85", 850 m, 31.iii.2016, (G. Cho), (SNU, in 95% ethanol); 1 ♂, GW, 

Inje-gun, Buk-myeon, Hangye-ri, Morangol, N38°08'30.96" E128°16'04.93", 550 m, 24.iv.2016, 

(G. Cho), (SNU, in 95% ethanol); 1 ♂, GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, 

Mt. Hwaya, N37°41'32.94" E127°24'22.80", 450 m, 09.v.2016, (G. Cho), (SNU, in 95% ethanol); 

1 ♀, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 

700 m, 12.v.2016, (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, JN, Suncheon-si, Juam-myeon, 

Daegwang-ri, Yongmun village, N35°03'14.07" E127°12'23.33", 450 m, 13.v.2016, M. alba (G. 

Cho), (SNU, in 95% ethanol); 10 ♂, 8 ♀, GW, Chuncheon-si, Seo-myeon, Hyenam-ri, 

08.vi.2016, (M. Oh), (SNU, in 95% ethanol); 1 ♂, 29 immatures, GN, Hamyang-gun, Hyucheon-

myeon, Wolpyeong-ri, Odojae, N35°26'40.10" E127°42'02.82", 750 m, 11.vi.2016, M. alba (G. 

Cho), (SNU, slide-mounted, in 95% ethanol); 1 ♂, 2 ♀, CB, Jecheon-si, Hansu-myeon, Mt. 

Weolagsan, N36°35'54.43" E127°41'47.70", 291 m, 27−28.v.2016, (S.W. Cho & H.W. Seo), 

(SNU, in 95% ethanol); 2 ♂, 2 ♀, Seoul-si, Jung-gu, Manri-dong, 2-ga, 6-1, Songijeong Park, 

04.vi.2016, (M. Oh), (SNU, in 95% ethanol); 4 ♂, 4 ♀, JN, Gwangyang-si, Ongnyong-myeon, 

Chusan-ri, SNU Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 17.vi.2016, (G. Cho), 

(SNU, in 95% ethanol); 1 ♂, 1 ♀, JJ, Seogwipo-si, Sanghyo-dong, Around Donnaeco-ro, 

N33°18'15.63" E126°33'17.70", 480 m, 28.vii.2016, (G. Cho), (SNU, in 95% ethanol); 2 ♂, JJ, 

Jeju-si, Aewol-eup, Gwangnyeong-ri, Mt. Halla tracking course, N33°23'47.34" E126°27'34.43", 

680 m, 29.vii.2016, (G. Cho), (SNU, in 95% ethanol); 2 ♂, 5 ♀, JN, Yeonggwang-gun, Daema-

myeon, border of Mt. Taecheong and Mt. Jangam, N35°16'16.58" E126°35'46.22", 225 m, 

16.viii.2016, (S.K. Kim), (SNU, in 95% ethanol); 2 ♀, GG, Yangju-si, Jangheung-myeon, 

Seokhyeon-ri 394, Jangheung valley, Dol-gogae, 29.iv.2017, (K.S. Jung), (SNU, in 95% ethanol); 
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1 ♂, 6 ♀, GB, Ulleung-gun, Seo-myeon, Taeha-ri, Taehahyangmok monorail, N37°30'48.86" 

E130°47'50.49", 30 m, 29.v.2017, (S.K. Kim), (SNU, in 95% ethanol); 1 ♂, GW, Inje-gun, Buk-

myeon, Hangye-ri, Hangye-ryeong parking area, 950 m, 02.vi.2017, (S. Lee), (SNU, in 95% 

ethanol); 19 ♂, 22 ♀, 17 immatures, GG, Yeoncheon-gun, Misan-myeon, Dongi-ri, 

Dangposeong, 02.vi.2017, (M. Oh), (SNU, in 95% ethanol); 1 ♀ same data but 23.vi.2017, 

Morus sp. (M. Oh), (SNU, dry mounted); 23 ♂, 20 ♀, 22 immatures, 2 exuviae, GG, 

Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" 

E127°30'13.65", 200 m, 04.vi.2017, M. alba (G. Cho), (NCHU, SNU, in 95% ethanol); 1 ♀, GN, 

Changwon-si, Masanhappo-gu, Jindong-myeon, Gohyeon-ri, Sanggye-sa valley, 04.vi.2017, (K.S. 

Jung), (SNU, in 95% ethanol); 6 ♂, 9 ♀, 16 immatures, GB, Andong-si, Pungcheon-myeon, 

Byeongsan-ri, Byeongsan seowon, 10.vi.2017, M. alba (G. Cho), (SNU, in 95% ethanol); 1 ♂, 6 

♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi waterfall, 

N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, M. alba (G. Cho), (SNU, in 95% ethanol); 1 

♀, CB, Jecheon-si, Susan-myeon, Gomyeong-ri, 14.vi.2017, (E Lim), (SNU, in 95% ethanol); 4 

♂, 5 ♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Nagipyeong water 

reservoir, 11.vii.2017, (E Lim), (SNU, in 95% ethanol); 1 ♀, same data but Gipyeong water 

reservoir, 11.vii.2017, (E Lim), (SNU, in 95% ethanol); 1 ♀, GB, Bonghwa-gun, Chunyang-

myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 11.vi.2017, (G. 

Cho), (SNU, in 95% ethanol); 14 ♂, 10 ♀, same data but 01.vii.2017, (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, 2 ♀, GW, Yeongwol-gun, Gimsatgat-myeon, Nae-ri 20, N37°02'14.79" 

E128°45'43.40", 750 m, 01.vii.2017, M. alba (G. Cho), (SNU, in 95% ethanol); 1 ♀, JJ, Jeju-si, 

Jocheon-eup, Gyorae-ri, Banong Orum, 04.vii.2017, on light (M. Oh), (SNU, dry mounted); 52 ♂, 

66 ♀, GB, Uljin-gun, Geumgangsong-myeon, Ssangjeon-ri, San 150-1, N36°55'25.99" 
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E129°11'44.72", 550 m, 22.vii.2017, (G. Cho), (SNU, in 95% ethanol); 4 ♂, GB, Cheongsong-

gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Araegugolji water reservoir, 07.viii.2017, (E. 

Lim), (SNU, in 95% ethanol); 2 ♂, 3 ♀, GB, Gimcheon-si, Daedeok-myeon, Churyang-ri, Mt. 

Wolmae, 18.viii.2017, (K.S. Jung), (SNU, in 95% ethanol); 3 ♂, 4 ♀, GG, Gyeonggi-do, 

Pocheon-si, Soheul-eup, Jikdong-ri 51-7, National Arboretum, N37°44'57.01" E127°09'47.41", 

120 m, 08.v.2018, M. alba (G. Cho), (SNU, in 95% ethanol); 4 ♂, 2 ♀, GW, Yeongwol-gun, 

Jucheon-myeon, Panun-ri 1246-1, 450 m, 11.v.2018, M. alba (G. Cho), (SNU, in 95% ethanol); 3 

♂, 1 ♀, GW, Pyeongchang-gun, Mitan-myeon, Maha-ri, San 28, N37°17'18.92" E128°32'43.75", 

250 m, 13.vi.2018, M. alba (G. Cho), (SNU, in 95% ethanol); 1 ♂, GG, Yangpyeong-gun, 

Gangsang-myeon, Sinhwa-ri, San 62-1, N37°27'20.01" E127°27'17.24", 300 m, 16.vi.2018, M. 

alba (G. Cho), (SNU, in 95% ethanol). Taiwan: 4 ♂, 2 ♀, Miaoli Co. Nanzhuang, Daping, 

N24°32'07.4" E120°58'11.3", 525 m, 29.iv.2011, M. australis (Y.C. Liao), (NCHU, in 99% 

ethanol); 4 ♂, 2 ♀, Taoyuan City, Fuxing, Xiaowulai, N24°47'37.3" E121°23'07.0", 563 m, 

23.iv.2018, M. australis (Y.C. Liao), (NCHU, in 99% ethanol). 

Diagnosis. Adult. Head (Fig. 532) with basally broad genal processes. Forewing (Fig. 533) 

sub-parallelogram with characteristic Radius vein that is equidistantly divided into five separate 

subveins in the middle to a third from the apex. Paramere (Figs. 534, 536) almost straight and 

moderately swollen in apical third, with nipple-shaped outer apex and dense and strong simple 

setae on inner and outer surfaces. Distal segment of aedeagus (Fig. 537) long spoon-shaped, 

remarkably wide at base and slender apically. Female terminalia (Fig. 535) cuneate, dorsal 

margin sinuous. 
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Fifth instar immature. Body (Fig. 539) elongate. Wing pads relatively small and lacking 

humeral lobes and long setae. Legs long and well walkable with capitate setae. Caudal plate 

small, pore fields characteristic and strongly grouped, located in terminal position.  

Description. Adult. Coloration (Figs. 74, 75). Body colour in recently emerged 

specimens light green with indistinct yellow longitudinal stripes on thorax. Forewings translucent 

with light veins with scattered dark spots which sometimes fused into patches along the margin 

and each tip of marginal veins, all cells, and apex of clavus, denser in the apex of forewing. 

Antenna light brown, segments 1−2 pale yellow or pale green, segments 3−7 dark brown to black 

apically, segments 9 and 10 entirely black. Compound eyes pale greyish red, ocelli orange. 

Hindwing almost colourless and transparent. Legs pale green; apical half of tibiae, basitarsi light 

brown, tarsi and claws dark brown. Abdomen including sternites light green; terminalia light 

brown in recently emerged specimens. Overwintered specimens dark brown with lighter pattern 

on head and thorax. Forewing translucent and light brown with scattered dark brown dots and 

fused dark patches mostly in apical third, veins brown. Antenna brown, segments 3−7 dark 

brown to black apically, segments 9 and 10 entirely black. Compound eyes yellowish brown, 

ocelli dark orange. Legs brown. Terminalia brown to dark brown. 

Structure. Head (Fig. 532) large; vertex subtrapezoidal, covered in microscopic setae, 

posterior margin angularly and roundly concave; preocular sclerite moderate in size and 

somewhat narrow, visible from above; genal processes conical, quite broad at base, roundly blunt 

apically, contiguous from each other but not connected, covered in somewhat long setae. 

Antenna long and slender, 10-segmented, with subapical rhinarium on segments 4, 6, 8, and 9, 

segment 3 the longest. Forewing (Fig. 533) sub-parallelogram, with somewhat straight anterior 

and posterior margin and broadly asymmetrical apex; pterostigma short, wide at base but 
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narrowing to apex; costal and anal break present; vein C+Sc evenly curved in the middle; cell 

c+sc broad; vein Rs very short and irregularly sinuous, diverged into characteristic five short 

veins separately in almost equidistant intervals; veins M very long, strongly curved a third from 

base; vein M1+2 distinctly curved near middle, slightly curved towards fore margin apically, 

touching or combined with close vein; M3+4 almost straight; cell m1 quadrate; vein Cu1a very short, 

evenly curved basally and strongly curved in the middle; vein Cu1b very short, almost straight; 

cell cu1 very small; surface spinules densely spaced, present in all cells covering membrane up to 

the veins, forming cellular pattern, marginal radular spinules present in cells r2, m1, m2, and cu1; 

veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 

538) saltatorial; metacoxa with narrow thumb-like meracanthus; metatibia wider at apex and long, 

with 1+4 apical small sclerotised spurs and genual spine; metabasitarsus with two small 

sclerotised basitarsal spurs; metatarsus with two falcate claws. Male proctiger (Fig. 534) angular 

basally and swollen antero-subapical portion, posterior margin somewhat straight, tubular 

apically, hairy with strong simple setae. Male subgenital plate (Fig. 534) massive, subtriangular, 

hairy in the middle and ventrally. Paramere (Figs. 534, 536) slender, almost straight, weakly 

narrow subbasally, moderately swollen in apical third, narrowing to the apex but not acute, outer 

apex nipple-shaped, inner and outer surfaces hairy with dense stout and strong simple setae. 

Distal segment of aedeagus (Fig. 537) slender and long spoon-shaped, remarkably wide at base, 

narrowing to apex and gently curved outward, apical portion dilated like vertically long oblong, 

straight; sclerotised end tube of ductus ejaculatorius stout, S-shaped. Female terminalia (Fig. 535) 

cuneate. Female proctiger with sinuous dorsal margin, subacute apically, hairy, small peg setae 

present ventral surface subapically; circumanal ring relatively short, consisting of two unequal 

rows of pores. Subgenital plate subtriangular, acute, hairy with short stout setae ventrally and 
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apically. Lateral valvulae bluntly rounded apically; dorsal valvulae cuneate, weakly curved; 

ventral valvulae curved subapically.  

Fifth instar immature (Figs. 76, 539). Body whitish or light pale green, elongate (Fig. 

76). Antenna 9-segmented, off-white with dark apices of segments 5‒8, and entire segment 9. 

Forewingpad oblong oval, slightly angular anteriorly and posteriorly, lacking humeral lobes, with 

sparse dorsal setae and marginal short simple setae; hindwingpad with sparse dorsal simple setae 

and posterior apical one or two setae. Legs long and slender, with capitate setae. Caudal plate 

relatively small, irregular and dented sphere, angularly round posteriorly and evenly concave 

dorsally. Abdomen with three small and narrow submedian free sternites on either side of mid-

line. Pore fields distinct, strongly grouped and curved, located in terminal position. Body margin 

and dorsal and ventral surfaces with short simple setae, lacking sectasetae (Fig. 539).  

Etymology. Named after its host plant genus, Morus. 

Distribution. China, Japan (Hokkaido, Honshu, Kyushu, Shikoku), South Korea (CB, CN, 

GB, GG, GN, GW, JB, JJ, JN), Russia (Kuril Islands, Russian Far East), Taiwan.  

Host plant. Morus L., M. alba L., M. australis Poir. (Moraceae), confirmed by the 

presence of immatures. 

Comments. This species easily distinguished by the wing venation as well as the 

characteristic appearance of wax secretion of immatures in the field. Body colour gradually 

changing from light pale green to dark brown. Mulberry trees had been planted for the sericulture 

in the past in Korea but now the tree has been mostly cultivated for the fruit, mulberry, in some 

restricted area. Big population removes large quantities of plant sap and produces wax masses 

and secretes a large amount of honeydew that is seriously negative to plant growth especially to 

harvest fruits. The species regarded as the most serious pest of mulberry tree.  
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Genus Cacopsylla Ossiannilsson, 1970 

Psylla (Cacopsylla) Ossiannilsson, 1970: 140. 

Cacopsylla Ossiannilsson, 1970: 140; Klimaszewski, 1972: 14. 

Psylla (Hepatopsylla) Ossiannilsson, 1970: 142; Burckhardt & Ouvrard, 2012: 19. 

Cacopsylla (Thamnopsylla) Loginova, 1978: 808; Burckhardt & Ouvrard, 2012: 19. 

Edentatipsylla Li, 2005: 164; Burckhardt & Ouvrard, 2012: 19. 

Cacopsylla (Hepatopsylla) Ossiannilsson, 1970: 142. 

Psylla (Thamnopsylla) Loginova, 1978: 808; Burckhardt & Ouvrard, 2012: 19. 

Psylla (Osmopsylla) Loginova, 1978: 808; Burckhardt & Ouvrard, 2012: 19. 

 

Type species: Chermes mali Schmidberger, 1836, by original designation.  

 

Diagnosis. Genal processes well-developed, usually conical and divergent apically, 

sometimes contiguous to each other (Fig. 541). Antenna (Fig. 540) less than twice as long as HW. 

Forewing (Fig. 542) membraneous, usually rounded apically. Metatibia (Fig. 547) with or rarely 

without a genual spine, with 1+3+1 apical spurs. Male terminalia varied in structure and size. 

Male proctiger usually slender and lacking posterior lobes. Paramere usually simply slender in 

shape, rarely intricate; inner and outer surfaces usually with retrorse setae, sometimes with robust 

setae or tubercles on the inner surface. The distal segment of aedeagus varied in length and apical 

structure, apex usually dilated and hooked apically. Female terminalia hairy, usually shorter than 

the rest of abdomen. 

Etymology. Uncertain (original description without etymology) but probably from the 

Greek κακός (kakós = bad) and ψύλλα (psúlla = a flea).  
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Distribution. Cosmopolitan. 

Host plant. Rosales and other various plants. 

Comments. Cacopsylla is a large and diverse group, currently contains around 500 

species and distributes Worldwide (Ouvrard, 2018). This genus has a wide range of host plant 

and poorly defined and probably artificial. Some of the species are important pests of crops and 

ornamental plants (Burckhardt, 1994). They damage the plants by excessive removal of plant sap 

and soils the fruits by secreting honeydew (Seemüller & Schneider, 2004; Cho et al., 2017b). The 

honeydew, in turn, provides a substrate for sooty mold which inhibits photosynthesis of the 

leaves (Hodkinson, 1984; Burckhardt & Hodkinson, 1986; Burckhardt, 1994). Some species are 

vectors of Candidatus Phytoplasma, the causal agents of plant disease (Seemüller & Schneider, 

2004; Weintraub & Jones, 2010; Seemüller et al., 2011). There are 43 species, including 2 

unidentified recorded from Korea. These are over the 70% of the Korean Psyllidae. 

 

Key to species of genus Cacopsylla in Korea 

1 Body and forewing almost completely dark brown or black, the latter is somewhat 

coriaceous (Figs. 130, 131). On Pyrus ussuriensis ......................................... C. sandolbaea 

- Body colour variable, forewing transparent or semitransparent .......................................... 2 

2 Genal processes massive, apex obliquely truncate .............................................................. 3 

- Genal processes conical ....................................................................................................... 6 

3 Forewing with dark markings or band along the posterior margin ...................................... 4 

- Forewing lacking dark markings along the posterior margin .............................................. 5 
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4 Transparent forewing with asymmetrically rounded apex and obscure dark band on 

posterior margin (Figs. 110, 675). Paramere (Figs. 676, 678) stout and straight, weakly 

narrowing to apex. On Acer tataricum subsp. ginnala .................................... C. lineaticeps 

- Indistinctly fulvous forewing with round apex and dark cloudy markings apically and 

posteriorly at the apex of clavus and at the end of cells cu1, m1, m2, and r2 (Figs. 79, 549). 

Paramere (Figs. 550, 552) lanceolate and nearly straight. On Acer pictum var. mono ..........  

  ......................................................................................................................... C. albopontis 

5 Forewing uniformly flavescent (Figs. 124, 125). Paramere (Figs. 732, 734) lanceolate, 

weakly curved inward. On Acer pseudosieboldianum ......................... C. pseudosieboldiani 

- Forewing with brown cloudy pattern in the apical half (Figs. 137, 138). Paramere (Figs. 

782, 784) slender, evenly tapered to apex, strongly bent basally, weakly recurved at the 

apex. On Rhaphiolepis indica ........................................................................ C. satsumensis 

6 Genal processes distinctly narrow in apical half and obliquely truncate apically, their 

longitudinal axis subparallel ................................................................................................ 7 

- Genal processes structure variable..................................................................................... 16 

7 Apical dilation of the distal segment of aedeagus forming irregular sphere or square (Figs. 

228, 575) .............................................................................................................................. 8 

- Apical dilation of the distal segment of aedeagus hooked apically ................................... 10 

8 Paramere (Figs. 227, 572, 574) securiform, slender basally, wide apically, fore margin of 

apical portion forming anteriorly extended to form narrow, outer lobe, antero-apical edge 

drawn into obliquely upwards directed point; inner surface with two groups of sclerotised 

peg setae. On Malus baccata .............................................................................. C. baccatae 

- Paramere slender and narrowing to apex ............................................................................. 9 
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9 Paramere (Figs. 716, 718) somewhat straight with antero-basal projection and hooked 

apical tooth. On Cornus controversa ...................................................... C. nopeunsanicola 

- Paramere (Figs. 772, 774) stout, bent basally, weakly recurved subapically, apex subacute 

with weakly hooked tooth. On Crataegus pinnatifida ......................................... C. sangjaei 

10 Female proctiger weakly concave or sinuous dorsally, not much longer than subgenital 

plate ................................................................................................................................... 11 

- Female proctiger straight, long, and narrow, distinctly projected at apex ......................... 12 

11 Body (Figs. 77, 78) crimson red with apple green sternites, forewing clear with light veins. 

Distal segment of aedeagus (Fig. 546) weakly dilated to form irregular triangle, antero-

apical portion narrow and curved, beak-like shape. On Salix caprea ........... C. abdominalis 

- Body brown, forewing flavescent with contrasting veins. Distal segment of aedeagus (Fig. 

672) dilated to form irregular rectangle, antero-apical portion weakly hooked, roundly 

blunt apically. On Salix ................................................................................. C. juwangsana 

12 Dorsal valvulae of female terminalia cuneated and strongly curved downward exceeding 

much more than ventral surface of subgenital plate (Fig. 793). On Salix ............. C. sibirica 

- Dorsal valvulae of female terminalia cuneated and weakly curved, located between 

proctiger and subgenital plate ............................................................................................ 13 

13 Paramere (Figs. 820, 822) upside-down clavate, antero-basal portion concave, basal half 

expanded to form postero-basal large projection that is composed of two layers and 

generally round but margins uneven in outer surface, apical two third of anterior margin 

somewhat straight, apical third looks cylindrical, apex roundly blunt, inner surface with 

around three vertical rows of sclerotised stout peg setae. On Salix .................... C. zinovjevi 

- Paramere simple and slender ............................................................................................. 14 
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14 Paramere (Figs. 748, 750) stout and sinuate, apex roundly blunt with small tooth ...............  

  .............................................................................................................................. C. pulchra 

- Paramere narrowing to apex, apex with strongly curved and projected tooth ................... 15 

15 Distal segment of aedeagus (Fig. 760) straight, very weakly dilated subapically and 

hooked apically lacking postero-subapical membranous sac. Paramere (Figs. 758, 759) 

somewhat straight in the middle, recurved subapically, dorsal view of apex characteristic 

that is curved to the body axis subapically. On Salix ............................................ C. saligna 

- Distal segment of aedeagus (Fig. 559) somewhat straight, dilated apically with postero-

subapical membranous sac, antero-apical portion narrow and weakly curved. Paramere 

(Figs. 556, 558) rather stout, slightly curved in the middle, apical tooth prominent, 

projected. On Salix ............................................................................................. C. ambigua 

16 Female proctiger acute at apex and distinctly curved upward mostly in apical third. On 

Elaeagnus .......................................................................................................................... 17 

- Female proctiger roundly blunt or round at apex and generally straight. On various plants .  

  ........................................................................................................................................... 19 

17 Body dark brown, translucent dark brown forewing with triangular clear area near vein 

Cu1b and cell r1 (Figs. 103, 104). On Elaeagnus macrophylla .......................... C. fulguralis 

- Body light yellowish brown, semitransparent and slightly fulvous homochromatic 

forewing (Fig. 95, 96, 98, 99). On Elaeagnus umbellata .................................................. 18 

18 Body moderate in size, WL > 2.75 mm. Forewing (Fig. 606) with dark brown patch at the 

apex of clavus and at the ends of cells r2, m1, m2, and cu1. Paramere (Figs. 607, 609) 

slender, weakly bent basally, narrowing to apex, posterior margin somewhat straight .........  

  ............................................................................................................................. C. elaeagni 
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- Body small, WL < 2.32 mm. Forewing (Fig. 615) lacking dark markings in marginal cells. 

Paramere (Figs. 616, 618) sinuate, slightly swollen in apical third .............. C. elaeagnicola 

19 Genal processes thickset, blunt apically (Figs. 231, 588, 707) .......................................... 20 

- Genal processes relatively slender, subacute apically ....................................................... 21 

20 Large, WL > 3.00 mm. Forewing (Figs. 232, 589) with apex of clavus light, lacking 

conspicuous dark patch, with contrasting veins and surface spinules. Paramere (Figs. 235, 

590, 592) clavate, broad. On Pyrus ............................................................... C. burckhardti 

- middle, WL < 2.30 mm. Forewing (Fig. 708) flavescent and translucent lacking markings. 

Paramere (Figs. 709, 710) ensiform and stout, acute apically inwardly curved subapically. 

On Sorbus ....................................................................................................... C. moiwasana 

21 Head large, HW > 1.00 mm. Antenna long, AL/HW > 2.00. Female terminalia large, 

relatively short ................................................................................................................... 22 

- Head medium, HW < 1.00 mm, Antenna medium, AL/HW < 2.00. Female terminalia 

variable .............................................................................................................................. 23 

22 Forewing (Fig. 812) oval; surface spinules dense and prominent, present in all cells. 

Paramere (Figs. 813, 815) upside-down club-shaped, wide and bent basally, apical two 

thirds narrow and generally straight. Distal segment of aedeagus (Fig. 816) straight, 

weakly dilated subapically and antero-apical portion hooked. On Viscum ............... C. visci 

- Forewing (Fig. 740) oblong oval, surface spinules densely spaced in all cells except for 

the anterior half of cells c+sc and r2. Paramere (Figs. 741, 743) bent basally, tapering to 

apex, somewhat straight, with hooked apical tooth. Distal segment of aedeagus (Fig. 744) 

modearately dilated apically with beak-like antero-apical portion and round postero-apical 

margin ........................................................................................................ C. pseudoviburni 



225 

23 Paramere sickle-shaped, tapering to apex, inwardly curved apically ................................ 24 

- Paramere slender, recurved at apex or straight .................................................................. 25 

24 Body (Figs. 122, 123) uniformly orange; forewing transparent. Distal segment of 

aedeagus (Fig. 728) straight, strongly dilated apically to form an irregular quadrilateral, 

blunt and curved inward apically. On Sorbus alnifolia ................................ C. peninsularis 

- Body (Figs. 115, 116) apple green. Distal segment of aedeagus (Fig. 702) slender and 

straight, dilated apically to form an irregular rectangle, antero-apical portion produced 

into not curved beak-like shape. On Malus ............................................................... C. mali 

25 Female proctiger dully round at the apex and curved downward, shorter than 0.7 mm, peg 

setae covering less than apical third. On Pyrus ................................................................. 26 

- Female proctiger acute or obliquely truncate, straight or weakly curved upward, longer 

than 0.7 mm, peg setae covering apical third. On various plant ........................................ 29 

26 AL > 1.30 mm. Paramere slender in apical third, with apex pointing forward (Figs. 241, 

655, 661). Tip of aedeagus subquadrate or rounded (Figs. 242, 656, 662) .... C. jukyungi 27 

- AL < 1.30 mm. Paramere broad in apical third, with apex pointing backward (Figs. 247, 

253, 687, 693). Tip of aedeagus sub-triangular and weakly curved (Figs. 248, 254, 688, 

694) .............................................................................................................. C. maculatili 28 

27 Body colour dark brown or black; forewing membrane clear or with brown patches, 

strongly contrasting with dark veins (Figs. 107, 658) ...........................................................  

  .......................................................................... C. jukyungi (winter form ‘cinereosignata’) 

- Body colour yellow or green; forewing membrane and veins homochromatic, yellow (Figs. 

108, 238, 652) .......................................................... C. jukyungi (summer form ‘jukyungi’) 
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28 Forewing membrane clear or whitish, veins brown (Figs. 111, 112); surface spinules 

present only in cell cu2 (Fig. 250, 690). Abdominal segments uniformly coloured (Figs. 

111, 112) ................................................................ C. maculatili (winter form ‘maculatili’) 

- Forewing membrane and veins yellow (Figs. 113, 114); surface spinules present in all 

cells (Fig. 244, 684). Abdominal tergites 3–5 dark brown, strongly contrasting from the 

light yellow remaining segments (Figs. 113, 114) ..... C. maculatili (summer form ‘qiuzili’) 

29 AL/HW > 1.70. Forewing lacking dark marking at the apex of clavus ............................. 30 

- AL/HW < 1.70. Forewing with dark patch at the apex of clavus; exception in C. hederae ..  

  ........................................................................................................................................... 32 

30 Body entirely reddish-orange to red (Figs. 92, 93). Forewing flavescent; pterostigma short, 

as long as a third of vein Rs (Fig. 597). On Akebia quinata ............................... C. coccinea 

- Forewing transparent; pterostigma evenly narrowing to apical third of r1 ........................ 31 

31 Body (Figs. 143, 144) dark orange to reddish-brown. Forewing (Fig. 806) with relatively 

broad spinule-free bands along the veins. Paramere (Figs. 807, 809) recurved at apex with 

hooked sclerotised apical tooth. Distal segment of aedeagus (Fig. 810) straight, weakly 

dilated apically, antero-apical portion pointed and produced into beak-like shaped. On 

Viburnum erosum ........................................................................................... C. viburnicola 

- Body (Figs. 140, 141) light green. Forewing (Fig. 798) with narrow spinule-free bands 

along the veins. Paramere (Figs. 799, 801) somewhat straight in apical half. Distal 

segment of aedeagus (Fig. 802) straight, weakly dilated subapically to form irregular 

triangle, postero-subapical membranous sac roundly projected, antero-apical portion 

hooked. On Pittosporum tobira ............................................................................. C. tobirae 
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32 Body (Figs. 86, 87) brown to dark brown with mottled patterns consisting of off-white 

and brown markings. Forewing (Fig. 580) with dark cloudy patch at the apex of clavus 

and at the end of cells cu1, m1, m2, and r2. Female proctiger sinuous dorsally, apex acute, 

obliquely truncate and curved upward (Fig. 582). On Pittosporum tobira .............. C. bibari 

- Body almost uniformly coloured. Forewing lacking marginal dark markings. Female 

proctiger straight or evenly concave in the middle dorsally, apex round. On Araliaceae .. 33 

33 Body (Figs. 105, 106) green. Forewing (Fig. 643) homochromatic, uniformly flavescent 

lacking dark markings. Paramere (Figs. 644, 646) elongate, bent basally, tapering to apex, 

weakly sinuous, weakly curved inward at the apex. Female proctiger somewhat straight 

dorsally (Fig. 645). On Hedera rhombea ............................................................ C. hederae 

- Body brown to reddish-brown. Forewing clear with dark cloudy patch at the apex of 

clavus. Paramere elongate, bent basally, tapering to apex, recurved at the apex with 

projected apical tooth. Female proctiger evenly concave near the middle ........................ 34 

34 Genal processes conical, moderately divergent and subacute (Fig. 561). Distal segment of 

aedeagus (Fig. 566) straight, spoon-shaped, dilated apically lacking postero-subapical 

membranous sac. Female terminalia (Fig. 564) relatively narrow. On Aralia elata ..............  

  ............................................................................................................................... C. araliae 

- Genal processes somewhat large, conical, slightly swollen and divergent subapically (Fig. 

623). Distal segment of aedeagus (Fig. 628) stout and straight, weakly dilated apically 

with angular postero-apical membranous sac. Female terminalia (Fig. 626) relatively 

broad. On Fatsia japonica ...................................................................................... C. fatsiae 
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Cacopsylla abdominalis (Meyer-Dür, 1871) 

Figs. 77, 78, 540−547 

 

Psylla abdominalis Meyer-Dür, 1871: 394. 

Cacopsylla (Hepatopsylla) abdominalis: Burckhardt, 1983: 62. 

Psylla (Hepatopsylla) seonhyeongae Kwon, 1983: 58; synonymised by Cho et al., 2017a: 538. 

Cacopsylla seonhyeongae: Park, 1996: 272; Kwon et al., 2016: 134. 

 

Material examined. South Korea: 1 ♀, paratype of Psylla (Hepatopsylla) seonhyeongae, 

GB, Mt. Juwangsan, 19.vii.1981, Salix sp. (Y. J. Kwon), (NMW, dry mounted); 7 ♂, 17 ♀, CB, 

Okcheon-gun, Dongi-myeon, Seoktan-ri, Anteo village, 30.vi.2014, Salix caprea (G. Cho), (SNU, 

dry and slide-mounted, in 95% ethanol); 2 ♀, GW, Inje-gun, Inje-eup, Sangdong-ri 70-1, 

29.viii.2015, Salix sp. (M. Oh), (SNU, dry mounted); 1 ♂, 9 ♀, 1 immature, CB, Goesan-gun, 

Chilseong-myeon, Saeun-ri, Gallon valley, N36°45'25.43" E127°50'54.56", 400 m, 26.vi.2016, 

Salix sp. (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes subacute and conical, obliquely truncate with outward 

projection subapically (Fig. 541). Antennal segment 3 the longest, almost equal in length with a 

total length of segments 4‒5; two terminal setae present, longer one twice as long as shorter one 

(Fig. 540). Surface spinules present in all cells with moderate spinule-free bands along the veins 

(Fig. 542). Conical meracanthus slightly bent basally and curved outward (Fig. 547). Paramere 

(Figs. 543, 545) slender, strongly curved basally, weakly sinuous with strongly curved and 

sclerotised postero-apical tooth on inner surface. Distal segment of aedeagus (Fig. 546) straight, 

weakly dilated apically to form postero-subapical membranous sac, antero-apical portion narrow 
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and curved, beak-like shape. Female terminalia (Fig. 544) cuneate; female proctiger generally 

straight, though dorsal margin weakly concave in the middle. 

Description. Adult. Coloration (Figs. 77, 78). Body colour crimson red with whitish and 

dark red longitudinal stripes on dorsum of thorax, respectively and whitish patches on head and 

thorax, transparent forewings indistinctly coloured with light veins. Antenna pale yellow to light 

yellowish brown, segment 8 dark brown to black apically, segments 9 and 10 entirely black. 

Compound eyes yellowish brown; ocelli dark orange. Vertex dark orange to crimson red; genal 

processes pale yellow to light yellowish brown. Hindwing almost colourless, transparent. Legs 

yellowish brown; falcate claws dark brown. Abdominal sternites apple green; terminalia brown 

and apple green in recently emerged specimens. 

Structure. Head (Fig. 541) moderate in size; vertex subtrapezoidal, covered in 

microscopic setae; preocular sclerite narrow, posterior margin gently concave; genal processes 

subacute and conical, with outward projection subapically, looks somewhat truncate, connected 

basally and contiguous from each other. Antenna (Fig. 540) long and slender, 10-segmented, 

with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest and almost equal in 

length with a total length of segments 4‒5, two terminal setae present, longer one slightly longer 

than the segment and twice as long as shorter one. Forewing (Fig. 542) elongate oval, slightly 

narrow anteriorly; pterostigma moderate in length and width, almost half as long as vein Rs in 

length; costal and anal break present; vein C+Sc weakly curved near middle; cell c+sc narrow; 

vein Rs gently sinuous, weakly curved towards fore margin apically; veins M and M1+2 gently 

curved, M3+4 almost straight; cell m1 triangular; vein Cu1a moderately curved, vein Cu1b weakly 

curved at apex; cell cu1 subtrapezoidal, round dorsally; surface spinules present in all cells with 

spinule-free bands along the veins, slightly dense in cells r2, m1, m2, cu1 marginally; veins clothed 
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in very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 547) slender and 

saltatorial; metacoxa with conical meracanthus that is slightly bent basally and curved outward; 

metatibia with 1+3+1 sclerotised apical spurs and genual spine; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 543) slender, weakly 

curved and somewhat tubular subapically, membranous apically, hairy. Male subgenital plate 

(Fig. 535) subtriangular, hairy dorsally and ventrally. Paramere (Figs. 543, 545) lamellar, slender, 

strongly curved basally, tapering to apex, weakly sinuous, with strongly curved and sclerotised 

postero-apical tooth on inner surface, inner and outer surface hairy. Distal segment of aedeagus 

(Fig. 546) straight, almost equal in width, weakly dilated apically to form postero-subapical 

membranous sac, antero-apical portion narrow and curved, beak-like shape; sclerotised end tube 

of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 544) cuneate. Female 

proctiger generally straight, though dorsal margin weakly concave in the middle, roundly blunt 

apically, relatively long 3−4 setae in apical half sparsely, small peg setae relatively dense in 

apical half; circumanal ring relatively short, consisting of a single row of pores. Subgenital plate 

cuneate, acute apically, dorsal margin irregularly concave, ventral margin slightly convex a third 

from the base, sparsely hairy with short setae in the middle and ventrally, small peg setae 

grouped on subapical portion dorsally, small and strong simple setae present apically. Lateral 

valvulae round subtriangular, bluntly rounded apically; dorsal valvulae cuneate, curved; ventral 

valvulae curved subapically.  

Fifth instar immature. Not available. 

Etymology. From the Latin adjective abdōminālis (= abdominal). 

Distribution. Austria, Germany, Russia, South Korea (CB, GB, GW), Switzerland. 

Host plant. Salix L., S. caprea L. (Salicaceae), confirmed by the presence of immatures. 
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Comments. Comparison of material of Cacopsylla abdominalis from Europe (MHNG, 

NHMB) and of a paratype of C. seonhyeongae from Korea (NHMB) shows the two taxa to be 

conspecific. For this reason, they were formerly synonymised (Cho et al., 2017a).  

 

Cacopsylla albopontis (Kuwayama, 1908) 

Figs. 79, 548−553 

 

Psylla albopontis Kuwayama, 1908: 164. 

Psylla danpunga Park & Lee, 1982b: 197; synonymised by Cho et al., 2017a: 539. 

Psylla (Hepatopsylla) abieti sensu Kwon, 1983: 69, p. p., nec Kuwayama, 1908: 175, 

misidentification. 

Psylla moni Konovalova & Loginova, 1985: 21; synonymised by Cho et al., 2017a: 539. 

Cacopsylla danpunga; Park, 1996: 271; Kwon et al., 2016: 133. 

Cacopsylla albopontis: Cho et al., 2017a: 539, status revivisco et combinatio nova. 

 

Material examined. Japan: 2 ♂, 4 ♀, Hokkaido, Sapporo city, Miyagaoka, 11.vi.2013, 

Acer mono var. glabrum (H. Inoue), (SNU, slide-mounted, 95% ethanol); 3 ♂, 3 ♀, Hokkaido, 

Sapporo City, Miyagaoka, Maruyama Park, 13.vi.2013, A. mono var. alabrum (H. Inoue), (SNU, 

dry mounted). South Korea: 1 ♀, GN, Mt. Jiri, 14.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 

1 ♀, GN, Hapcheon-gun, Jeogjung, 10.ix.2000, (T. Kim), (SNU, dry mounted); 3 ♀, GW, Inje-

gun, Buk-myeon, Yongdae-ri, Yongdae National Recreation Center, 20.vi.2013, (G. Cho), (SNU, 

in 95% ethanol); 1 ♂, GG, Gapyeong-gun, cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, 

02.v.2014, Acer pseudosieboldianum (G. Cho), (SNU, slide-mounted); 8 ♂, 8 ♀, GG, Gapyeong-
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gun, Sang-myeon, Sangdong-ri, Mt. Joogeum, 09.v.2014, Acer sp. (G. Cho), (KNA, SNU, dry 

and slide-mounted, in 95% ethanol); 1 ♂, 1 ♀, same data but Acer sp. (R.K. Duwal), (SNU, dry 

mounted); 7 ♂, 11 ♀, GW, Inje-gun, Girin-myeon, Bangdong-ri, Bangtae National Recreation 

Center, 20.vi.2014, (G. Cho), (SNU, dry and slide-mounted); 1 ♀, same data but 18.v.2016, A. 

pictum var. mono (G. Cho), (SNU, in 95% ethanol); 32 ♂, 20 ♀, GG, Gapyeong-gun, Sang-

myeon, Sangdong-ri, Mt. Joogeum, 09.v.2014, Acer sp. (G. Cho), (SNU, slide-mounted, in 95% 

ethanol); 1 ♂, JB, Muju-gun, Jeoksang-myeon, Sasan-ri, Mt. Jeoksang, 06.viii.2014, (H.D. Lee), 

(NIBR, dry mounted); 3 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, Sambong National 

Recreation Center, 06.vi.2015, Acer spp. (G. Cho), (SNU, in 95% ethanol); 8 ♂, 12 ♀, GW, 

Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 07.vi.2015, 

A. pseudosieboldianum (G. Cho), (SNU, in 95% ethanol); 1 ♀, GW, Inje-gun, Girin-myeon, 

Jindong-ri, Mt. Jeombong, Danmok-ryeong, 15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 211 

♂, 135 ♀, GB, Inje-gun, Inje-eup, Gaa-ri, San 1, 16.vii.2015, (G. Cho), (SNU, in 95% ethanol); 1 

♀, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 

m, 12.v.2016, A. pictum var. mono (G. Cho), (SNU, in 95% ethanol); 7 ♂, 3 ♀, GW, Hongcheon-

gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 17.v.2016, A. pictum 

var. mono (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, 1 immature, same data but 18.v.2016, A. 

pictum var. mono (G. Cho), (SNU, in 95% ethanol); 1 ♂, JN, Gwangyang-si, Ongnyong-myeon, 

Mt. Baegun, Nonsil village, N34°46'50.70" E127°44'33.60", 600 m, 15.v.2016, A. 

pseudosieboldianum (G. Cho), (SNU, in 95% ethanol); 7 ♂, 10 ♀, GW, Hwacheon-gun, 

Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 850 m, 25.v.2016, A. 

pictum var. mono (G. Cho), (SNU, in 95% ethanol); 1 ♂, GB, Bonghwa-gun, Chunyang-myeon, 

Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 11.vi.2017, (G. Cho), 
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(SNU, in 95% ethanol); 14 ♂, 14 ♀, same data but 01.vii.2017, (G. Cho), (SNU, in 95% ethanol); 

1 ♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Nagipyeong water 

reservoir, 11.vii.2017, (E. Lim), (SNU, in 95% ethanol); 1 ♂, 1 ♀, same data but Araegugolji 

water reservoir, 07.viii.2017, (E. Lim), (SNU, in 95% ethanol); 3 ♂, 4 ♀, GB, Uljin-gun, 

Geumgangsong-myeon, Ssangjeon-ri, San 150-1, N36°55'25.99" E129°11'44.72", 550 m, 

22.vii.2017, (G. Cho), (SNU, in 95% ethanol); 3 ♂, 13 ♀, GW, Taebaek-si, Sodo-dong, Sorot-gol, 

23.ix.2017, (K.S. Jung), (SNU, in 95% ethanol); 1 ♀, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, Guryongryeong, 19.vi.2018, (M.H. Lee), (SNU, in 95% ethanol); 1 ♀, GW, Inje-

gun, Inje-eup, Gwidun-ri, 19.vi.2018, (M.H. Lee), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes massive, contiguous from each other, truncate apically 

(Fig. 548). Forewing (Fig. 549) oblong oval and indistinctly fulvous with dark cloudy markings 

apically and posteriorly at the apex of clavus and at the end of cells cu1, m1, m2, and r2; surface 

spinules densely spaced, present in all cells with narrow spinule-free bands along the veins. 

Paramere (Figs. 550, 552) lanceolate and nearly straight with apical small tooth. Distal segment 

of aedeagus (Fig. 553) straight, moderately dilated and roundly blunt apically, slightly curved 

inward; sclerotised end tube of ductus ejaculatorius relatively large, narrowing to apex. Female 

terminalia (Fig. 551) large and short, dorsal margin straight.  

Description. Adult. Coloration (Fig. 79). Body colour yellowish to reddish-brown with 

dark spots on each side of vertex, pronotum, and mesopraescutum and dark brown and light 

brown longitudinal stripes on thorax; transparent and somewhat indistinctly fulvous forewings 

with light yellowish brown veins and dark cloudy markings apically and posteriorly at the apex 

of clavus and at the end of cells cu1, m1, m2, and r2. Antenna yellowish brown, segments 3 or 4−8 

dark brown to black apically, segments 9 and 10 entirely black. Compound eyes grey to 
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yellowish brown; ocelli orange. Hindwing almost colourless, transparent. Legs yellowish brown; 

tarsi brown, claws dark brown. Sternites yellowish green to light green; terminalia somewhat 

brown. 

Structure. Head (Fig. 548) slightly wider than mesoscutum; vertex subtrapezoidal, 

covered in microscopic setae, preocular sclerite small and narrow; genal processes massive, 

contiguous from each other, truncate apically, hairy, relatively dense. Antenna 10-segmented, 

with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. Forewing (Fig. 549) 

oblong oval, slightly narrow anteriorly, with straight anterior margin; pterostigma moderate in 

length and width, almost two third of vein Rs in length; costal and anal break present; vein C+Sc 

evenly curved in the middle; cell c+sc broad; vein Rs sinuous; veins M and M1+2 gently curved, 

M3+4 imperceptibly sinuous; cell m1 triangular; vein Cu1a moderately curved near middle; vein 

Cu1b relatively short, strongly curved at apex; cell cu1 subtrapezoidal, round dorsally; surface 

spinules densely spaced, present in all cells with spinule-free bands along the veins, more dense 

in cells r2, m1, m2, and cu1 marginally; veins clothed in very short microscopic setae. Hindwing 

simple, membraneous. Hind leg stout and saltatorial; metacoxa with conical meracanthus that is 

slightly curved downward; metatibia with 1+2+1+1 apical sclerotised spurs, genual spine present; 

metabasitarsus with two sclerotised apical spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 550) slender, strongly angled antero-basally, weakly curved apically, slightly 

tapering to apex, hairy, dense subapically. Male subgenital plate (Fig. 550) subpentagonal, hairy 

dorsally and ventrally. Paramere (Figs. 550, 552) lanceolate, wide at base, narrowing to apex, 

subacute apically with apical small tooth, nearly straight; outer and inner surface covered with 

simple setae, inner surface setae more dense. Distal segment of aedeagus (Fig. 553) straight, 

moderately dilated and roundly blunt apically, anterior and posterior edge somewhat angular, 
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slightly curved inward; sclerotised end tube of ductus ejaculatorius relatively large, somewhat 

broad at base and narrowing to apex. Female terminalia (Fig. 551) large and short. Female 

proctiger roundly blunt apically, straight dorsally, hairy, long setae grouped in apical third, apex 

with dense small peg setae or short stout simple setae; circumanal ring relatively short, consisting 

of two unequal rows of pores. Subgenital plate cuneate, acute apically, ventral margin angular 

near middle, hairy. Lateral valvulae pointed spherical; dorsal valvulae cuneate, concave 

anteriorly, antero-apical portion acute, swollen in the middle; ventral valvulae gently curved 

subapically.   

Fifth instar immature. Not available. 

Etymology. Probably from the Latin adjective albus (= white, clear, pale) and noun pōns 

(= a bridge, genetive pontis) or the Greek Πόντος (= póntos (the sea, a wave), genitive pontios 

(of the sea), pontius). 

Distribution. Japan, Russia, South Korea (GB, CN, GB, GG, GN, GW, JB, JJ, JN), 

Russia. 

Host plant. Acer L., A. pictum Thunb. var. mono Maxim., A. pseudosieboldianum (Pax) 

Kom. (Sapindaceae), confirmed by the presence of immatures. 

Comments. Psylla albopontis, originally described from Japan, is closely related to 

Cacopsylla abieti (Kuwayama, 1908) with which it was synonymised by Miyatake (1964a). It 

differs from C. abieti in the forewing which has dark patches along the apical and posterior 

margins rather than completely yellow to brown, the denser setae on the inner face of the 

paramere and the more rounded, rather angular apical dilatation of the distal segment of the 

aedeagus. We considered P. albopontis a good species of Cacopsylla, removed it from synonymy 

and transferred it to Cacopsylla. Psylla danpunga Park & Lee (1982), and Psylla moni 

https://en.wiktionary.org/wiki/%CE%A0%CF%8C%CE%BD%CF%84%CE%BF%CF%82#Ancient_Greek
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Konovalova & Loginova (1985) display the same diagnostic characters as C. albopontis 

suggesting they are conspecific. We, therefore, synonymised them with Cacopsylla albopontis. 

We have not examined material of P. abieti sensu Kwon (1983). Judging from the description it 

is a mix of C. albopontis and C. pseudosieboldiani. The species is associated with several Acer 

spp. (Sapindaceae) (Cho et al., 2017a).  

 

Cacopsylla ambigua (Foerster, 1848) 

Figs. 554−560 

 

Psylla ambigua Foerster, 1848: 74. 

Psylla insignis Foerster, 1848: 74; Löw, 1882: 231 

Psylla insignis Flor, 1861; Puton, 1871: 437, homonym. 

Psylla insignis sensu Siebke, 1874: 42, nec Flor, misidentification. 

Psylla flori sensu Reuter, 1876: 70, nec Puton, misidentification. 

Psylla stenolabis Löw, 1876: 65; Löw, 1882: 231. 

Chermes annellata Thomson, 1877: 836; Löw, 1882: 231. 

Chermes ambigua; Wahlgren, 1934: 90. 

Cacopsylla (Hepatopsylla) ambigua: Ossiannilsson, 1970: 142. 

Cacopsylla (Hepatopsylla) ambiqua [sic]: Kwon, 1983: 59, misspelling. 

 

Material examined. South Korea: 1 ♀, GW, Chuncheon-si, Buksan-myeon, Mt. Obong, 

17.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 2 ♂, 6 ♀, GG, Gapyeong-gun, Sang-myeon, 

Sangdong-ri, Mt. Joogeum, 09.v.2014, Salix sp. (G. Cho), (SNU, dry and slide-mounted); 7 ♂, 
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13 ♀, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 

700 m, 12.v.2016, Salix caprea (G. Cho), (SNU, in 95% ethanol); 2 ♂, 4 ♀, GW, Hwacheon-gun, 

Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 850 m, 25.v.2016, S. 

caprea (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes conical and subacute apically, moderately divergent 

(Fig. 554). Forewing (Fig. 555) opaque, whitish, oblong oval; pterostigma somewhat long, 

almost reaching a fourth from the apex of r1; surface spinules densely spaced, present in all cells 

with narrow spinule-free bands along the veins. Paramere (Figs. 556, 558) rather stout, slightly 

curved in the middle, apical tooth prominent, acute and projected. Distal segment of aedeagus 

(Fig. 559) somewhat straight, dilated apically with postero-subapical membaranous sac, antero-

apical portion narrow and weakly curved. Female terminalia (Fig. 557) long, dorsal margin 

generally straight though weakly curved downward in apical half; tip of proctiger narrow and 

protruded; circumanal ring short. 

Description. Adult. Coloration. Body colour in recently emerged specimens light green 

or whitish yellow with light orange longitudinal markings on thorax, transparent forewings with 

light veins. Compound eyes brown; ocelli orange. Antenna light yellow, segments 3 or 4−7 or 8 

dark brown to black apically, segments 7 or 8−10 entirely black, pigmentation is variable in 

many specimens. Hindwing almost colourless, transparent. Legs light yellowish brown. Sternites 

whitish yellow to pale yellow; terminalia ochreous apically.  

Structure. Head (Fig. 554) slightly narrower than thorax; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin gently concave; preocular sclerite narrow and somewhat long; 

genal processes conical and subacute apically, narrowing to apical half, contiguous from each 

other basally, moderately divergent, hairy. Antenna 10-segmented, with subapical rhinarium on 
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segments 4, 6, 8, and 9, segment 3 the longest. Forewing (Fig. 555) oblong oval, narrow basally; 

pterostigma somewhat long, almost equal in width from base to apical third, gently narrowing to 

apical third; costal and anal break present; vein C+Sc gently curved; cell c+sc narrow; vein Rs 

irregularly sinuous, not curved towards fore margin apically; veins M and M1+2 gently curved, 

M3+4 imperceptibly sinuous though generally straight; cell m1 triangular; vein Cu1a moderately 

curved in the middle, vein Cu1b short, curved at apex; cell cu1 subtrapezoidal, round dorsally; 

surface spinules densely spaced, present in all cells with narrow spinule-free bands along the 

veins; veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg 

(Fig. 560) slender and saltatorial; metacoxa with conical meracanthus, weakly curved outward; 

metatibia with 1+3+1 sclerotised apical spurs, genual spine present; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 556) slender, weakly 

curved subapically, hairy. Male subgenital plate (Fig. 556) subtriangular, blunt in anterior and 

posterior base, hairy in the middle and ventrally. Paramere (Figs. 556, 558) slender, slightly 

curved in the middle, inner surface with strongly curved apical tooth, inner and outer surface 

hairy. Distal segment of aedeagus (Fig. 559) somewhat straight, dilated apically with postero-

subapical membaranous sac, antero-apical portion narrow and weakly curved, beak-like shape; 

sclerotised end tube of ductus ejaculatorius stout, weakly sinuous. Female terminalia (Fig. 557) 

right-angled triangular. Female proctiger long, dorsal margin generally straight though weakly 

curved downward in apical half, hairy with sparse short simple setae in basal half and densely 

spaced small peg setae in apical half, narrowing to apex and round apically; circumanal ring short, 

consisting of two unequal rows of pores. Subgenital plate cuneate, dorsal margin sinuous, ventral 

margin concave in the middle, acute apically, hairy with short setae in the middle and ventrally. 

Lateral valvulae oval; dorsal valvulae cuneate, curved; ventral valvulae curved.  
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Fifth instar immature. Description by Ossiannilsson (1992). 

Etymology. From the Latin adjective ambiguus, -a, -um (= obscure, uncertain). 

Distribution. Asia-Temperate, Belarus, Denmark, Europe, France, Germany, Great 

Britain, Greece, Greenland, Hungary, Ireland, Japan (Hokkaido, Honshu), Norway, Russia (Altay, 

Kuril Islands, Russian Far East), South Korea (GG, GW), Slovenia, Sweden. 

Host plant. Salix L., S. aurita L., S. caprea L., S. cinerea L., S. incana Schrank, S. 

lapponum L., S. viminalis L. (Salicaceae), confirmed by the presence of immature. 

Comments. The material from Korea slightly differs from the description and illustration 

of European Cacopsylla ambigua in the more slender paramere (Ossiannilsson, 1992). Korean C. 

ambigua populations will be evaluated together with other salix feeding Cacopsylla. 

 

Cacopsylla araliae (Konovalova, 1981) 

Figs. 8−11, 80−83, 561−569 

 

Рsylla araliae Konovalova, 1981: 11. 

Cacopsylla araliae: Cho et al., 2017a: 539. 

 

Material examined. South Korea: 7 ♂, 1 ♀, 47 immatures, JN, Gwangyang-si, 

Ongnyong-myeon, Chusan-ri, SNU Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 

26.v.2015, Aralia elata (G. Cho) (SNU, dry and slide-mounted, 95% ethanol); 12 ♂, 14 ♀, 1 

immature, 6 exuviae, same data but 18.vi.2015 (KNA, SNU, dry and slide-mounted, in 95% 

ethanol); 2 ♂, 2 ♀, 33 immatures, same data but 11.vii.2015 (NHMB, SNU, slide-mounted, 95% 

ethanol); 1 ♂, 1 ♀, 1 immature, same data but 22.ix.2015 (SNU, 95% ethanol); 2 ♂, 2 ♀, same 
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data but 22.ix.2015 (SNU, 95% ethanol); 1 ♀, same data but 17.vi.2016, (SNU, in 95% ethanol); 

2 ♀, same data but 18.vi.2016, (NIBR, SNU, in 95% ethanol); 4 ♂, 1 ♀, 18 immatures, Incheon-

si, Seo-gu, Gyeongseo-dong, Environment Research Complex, NIBR, 03.vii.2015, A. elata (G. 

Cho), (NHMB, SNU, dry and slide-mounted, 95% ethanol); 8 immatures, GW, Inje-gun, Buk-

myeon, Hangye-ri, Naeseolak resting area, 15.vii.2015, A. elata (G. Cho), (SNU, in 95% ethanol); 

1 ♂, 1 ♀, JN, Gurye-gun, Gwangui-myeon, Banggwang-ri, Cheoneun Temple, 21.ix.2015, A. 

elata (G. Cho), (SNU, 95% ethanol); 1 ♀, JN, Suncheon-si, Juam-myeon, Daegwang-ri, 

Yongmun village, N35°03'14.07" E127°12'23.33", 450 m, 13.v.2016, A. elata (G. Cho), (SNU, in 

95% ethanol); 1 ♀, GW, Inje-gun, Buk-myeon, Hangye-ri, 16,iv,2017, A. elata (S. Lee), (SNU, 

in 95% ethanol); 1 ♂, 1 ♀, GG, Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 

19.vi.2017, A. elata (G. Cho), (SNU, in 95% ethanol); 1 ♂, 2 ♀, GW, Yeongwol-gun, Gimsatgat-

myeon, Nae-ri 20, N37°02'14.79" E128°45'43.40", 750 m, 01.vii.2017, A. elata (G. Cho), (SNU, 

in 95% ethanol); 1 ♂, 3 ♀, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi 

valley, N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, A. elata (G. Cho), (SNU, in 95% 

ethanol); 3 ♂, 5 ♀, GG, Yangpyeong-gun, Cheongun-myeon, Dowon-ri, San 172-2, 

N37°32'59.30" E127°47'06.54", 300 m, 23.vi.2018, A. elata (G. Cho), (SNU, in 95% ethanol); 1 

♀, GG, Yangpyeong-gun, Cheongun-myeon, Sillon-ri 630, N37°34'14.77" E127°47'33.73", 300 

m, 23.vi.2018, A. elata (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Forewing (Figs. 9, 562) with dense surface spinules which present in 

all cells with spinule-free bands along the veins, more dense and slightly narrowing along 

posterior wing margin. Paramere (Figs. 10, 563, 565) bent basally, tapering to apex, slightly 

recurved apically with strongly curved and projected apical tooth. Distal segment of aedeagus 

(Figs. 10, 566) straight, spoon-shaped, dilated apically lacking postero-subapical membranous 
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sac and with antero-apically curved narrow beak-like portion. Female terminalia (Figs. 11, 564) 

cuneate, dorsal margin gently concave in the middle with subacute apex.  

Fifth instar immature. Forewingpad with dense dorsal spinules and 13‒14 marginal 

simple setae. Caudal plate wide, dorsal surface generally straight, slightly angular laterally, 

posterior margin almost straight, two dorsal setae and 13‒14 marginal setae on either side (Fig. 

568). Circumanal ring (Fig. 569) bat-like shape and large, close to hind margin almost touching. 

Description. Adult. Coloration (Figs. 80, 81). Body colour in recently emerged 

specimens orange to yellowish brown with whitish to off-white markings on head and off-white 

longitudinal stripes on dorsum of thorax, transparent forewings with light yellowish brown veins; 

autumn generation dark reddish-brown with off-white patches on head and off-white longitudinal 

stripes on dorsum of thorax, forewing transparent with dark cloudy markings at the apex of 

clavus, veins brown. Antenna yellowish brown, segments 3−8 dark brown to black apically, 

segments 9 and 10 entirely black. Compound eyes whitish light purple or light grey; ocelli 

orange. Hindwing almost colourless, transparent. Legs yellowish brown; tarsi and claws dark 

brown. Sternites yellowish green in recently emerged specimens and yellowish brown in autumn 

generation; terminalia light brown. 

Structure. Head (Figs. 8, 561) slightly wider than thorax; vertex subtrapezoidal, covered 

in microscopic setae, posterior margin concave; preocular sclerite narrow, reaching near the 

middle of compound eye; genal processes conical, tapering to apex, connected from each other 

basally, weakly divergent, hairy. Antenna slender and 10-segmented with subapical rhinarium on 

segments 4, 6, 8, and 9, segment 3 the longest. Forewing (Figs. 9, 562) elongate oval, with 

slightly narrow anterior part and round apex; pterostigma somewhat broad, narrowing apically, 

almost two third of vein Rs; costal and anal break present; vein C+Sc evenly curved in the 
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middle; cell c+sc narrow; vein Rs sinuous, not curved towards fore margin apically; veins M and 

M1+2 evenly curved, M3+4 almost straight; cell m1 triangular; vein Cu1a moderately curved near the 

middle, vein Cu1b short, curved at apex; cell cu1 trapezoidal; surface spinules densely spaced, 

present in all cells with spinule-free bands along the veins, more dense in cells r1, r2, m1, m2, and 

cu1 marginally, fields slightly narrowing along wing margin in cells r2, m1, m2 and cu1, radular 

spinules present in cells r2, m1, m2, and cu1 marginally; veins clothed in very short microscopic 

setae. Hindwing simple, membraneous. Hind leg (Fig. 567) saltatorial; metacoxa with conical 

meracanthus that is weakly curved outward; metatibia with genual spine and 1+3+1 sclerotised 

apical spurs; metabasitarsus with two sclerotised spurs; metacoxa with two falcate claws. Male 

proctiger (Figs. 10, 555) slender, basal half broad, tapering to apex, apical portion tubular and 

moderately curved inward, hairy. Male subgenital plate (Figs. 10, 563) subtrapezoidal, somewhat 

straight dorsally and round ventrally, sparsely hairy. Paramere (Figs. 10, 563, 565) lamellar and 

slender, bent basally, tapering to apex, slightly recurved apically with strongly curved apical 

tooth; inner and outer surface hairy with simple setae. Distal segment of aedeagus (Figs. 10, 566) 

straight, spoon-shaped, dilated apically lacking postero-subapical membranous sac and with 

antero-apically curved narrow beak-like portion; sclerotised end tube of ductus ejaculatorius 

stout, sinuous, and blunt apically. Female terminalia (Figs. 11, 564) cuneate. Female proctiger 

subacute apically, gently concave in the middle, hairy, long setae in apical third of proctiger, 

small peg setae densely spaced in apical third; circumanal ring relatively short and slightly 

sinuous, consisting of a single row of pores. Subgenital plate cuneate, acute apically, ventral 

margin uneven, hairy, ventral apical portion with very small grouped stout simple setae. Lateral 

valvulae blunt apically; dorsal valvulae cuneate, weakly curved; ventral valvulae weakly curved.  
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Fifth instar immature (Figs. 82, 568, 569). Body generally light pale green to light 

brown, sclerotised tergites and legs brown to dark brown, elongate and oval (Fig. 82). Antenna 8-

segmented, off-white to light brown with dark terminal segment. Forewingpad oblong oval, 

lacking humeral lobes, dorsal surface with dense spinules, with 13‒14 marginal simple setae; 

hindwingpad with two terminal setae on posterior margin. Legs moderately long, with capitate 

setae. Caudal plate wide, dorsal surface rough though generally straight, slightly angular laterally, 

posterior margin almost straight, two dorsal setae and 13‒14 marginal setae on either side. 

Abdomen with two large lateral and one large and a narrow submedian free sternites on either 

side of mid-line (Fig. 568). Circumanal ring (Fig. 569) bat-like shape, somewhat large, close to 

hind margin almost touching, composed of a single row of rod-like pores.  

Etymology. Named after its host plant genus Aralia. 

Distribution. Russia (Kuril Islands), South Korea (JN, GW, GG). 

Host plant. Aralia elata (Miq.) Seem. (Araliaceae), confirmed by the presence of 

immatures.  

Comments. This species was described under Psylla from the Russian Far East 

(Konovalova, 1988). Cho & Lee (2015b) reported a Cacopsylla sp. from Korea without further 

locality data associated with Aralia elata (Miq.) Seem. (Araliaceae) which is referable to C. 

araliae. The species is congeneric with Cacopsylla fatsiae (Jensen) and C. hederae (Miyatake), 

two species also associated with Araliaceae. For this reason, it was formally transferred to 

Cacopsylla (Cho et al., 2017a). Immatures, especially young instars, inhabits interpetiolar space 

of A. elata leaf (Fig. 83).  
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Cacopsylla baccatae Cho & Burckhardt, 2017 

Figs. 84, 85, 223−230, 570−578 

 

Cacopsylla baccatae Cho & Burckhardt, 2017: 539. 

 

Material examined. Holotype ♂, South Korea: GW, Pyeongchang-gun, 

Daegwanryeong-myeon, Hoenggye-ri, 31.iii.2016 (SNU, dry mounted).  

Paratypes. South Korea: 1 ♂, 1 ♀, same data as holotype but (SNU, slide-mounted); 1 ♂, 

2 ♀, 5 immatures, same data but Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" 

E128°32'36.72", 900 m, 7.vi.2015, Malus baccata (G. Cho) (SNU; slide-mounted and 95% 

ethanol); 1 ♀, 3 immatures, same data but 18.v.2016 (D. Burckhardt & G. Cho) (NHMB, SNU; 

dry and slide-mounted, preserved in 70% and 95% ethanol). 

Nonparatypic material. South Korea: 1 ♂, 1 ♀, GW, Pyeongchang-gun, 

Daegwanryeong-myeon, Hoenggye-ri, Mt. Jewang, 31.iii.2016, (G. Cho) (SNU, slide-mounted); 

2 immatures, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 

900 m, 17.v.2016, Malus baccata (G. Cho) (SNU, in 95% ethanol). 

Diagnosis. Adult. Adults resemble those of Cacopsylla malivorella (Sasaki) and C. 

myriacantha Li in the forewing with a straight fore margin and a broadly rounded apex, as well 

as the short broad paramere with a prominent antero-apical beak-like process and two groups of 

strongly sclerotised, peg setae on its inner face. It differs from both species in the narrower 

paramere whose fore margin is hardly curved in the apical two thirds (Figs. 225, 227, 572, 574) 

(rather than strongly curved), and in the strongly inflated apical dilatation of the distal segment of 

the aedeagus (Figs. 228, 575) (rather than flattened and weakly inflated). 
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Fifth instar immature. Immatures mostly lack capitate setae, bearing 13‒15 long 

marginal slightly rod-shaped setae on forewingpad and 11 on caudal plate on either side, the 

latter also with 0‒2 sectasetae on either side. Abdomen with three large lateral and two large and 

a small submedian free sternites on either side of mid-line (Figs. 229, 577). Circumanal ring 

(Figs. 230, 578) small, close to posterior margin of subgenital plate, consisting of a single row of 

pores. 

Description. Adult. Coloration (Fig. 84). Body colour in recently emerged specimens 

light green with yellow longitudinal stripes on thorax, translucent forewings with light veins; 

overwintered specimens dark brown to black with lighter pattern on head and thorax, forewing 

greyish with dark brown veins more or less expanded dark brown patter in apical half, sometimes 

restricted to narrow stripes along the veins in overwintered specimens. Antenna light brown, 

segments 4−8 dark brown to black apically, segments 9 and 10 entirely black. Hindwing almost 

colourless, transparent. Legs brown; tibiae and basitarsi light greyish.  

Structure. Head (Figs. 223, 570) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae; preocular sclerite small and narrow; genal processes 0.7‒0.9 times as long as 

vertex along midline, relatively evenly conical, subacute apically, their longitudinal axis 

subparallel. Antenna 1.1‒1.2 times as long as head width; segment 3 the longest but not much 

longer than segment 4, relative length of flagellar segments as 1 : 0.8 : 0.7: 0.7: 0.7: 0.7 : 04 : 0.5, 

segments 4‒8 subequal in length; relative lengths of segment 10 and terminal setae as 1 : 0.9 : 0.3. 

Forewing (Figs. 224, 571) oblong oval, with straight anterior margin and broadly, slightly 

asymmetrically rounded apex; pterostigma evenly narrowing to apical third of r1; vein C+Sc 

evenly curved in the middle; cell c+sc broad; vein Rs imperceptibly sinuous, weakly curved 

towards fore margin apically; veins M and M1+2 distinctly curved, M3+4 almost straight; cell m1 
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triangular; vein Cu1a moderately curved in the middle, vein Cu1b short, curved at apex; cell cu1 

small and irregularly triangular; surface spinules densely spaced, present in all cells covering 

membrane up to the veins; veins clothed in very short macroscopic setae. Hindwing simple, 

membraneous; costal setae not grouped; vein M+Cu developed. Metatibia (Fig. 576) 0.59‒0.60 

times as long as head width, with well-developed genual spine and 1+3+1 sclerotised apical spurs; 

metabasitarsus with two sclerotised spurs. Male proctiger (Figs. 225, 572) slender, strongly 

curved subapically, hairy. Male subgenital (Figs. 225, 572) plate slightly elongate, hairy in the 

middle and ventrally. Paramere (Figs. 227, 572, 574) securiform, slender basally, wide apically, 

fore margin of apical portion forming anteriorly extended to form narrow, outer lobe, antero-

apical edge drawn into obliquely upwards directed point; outer surface covered with simple setae, 

inner surface with two groups of sclerotised peg setae. Distal segment of aedeagus (Figs. 228, 

575) straight in basal two thirds, strongly dilated apically to form an irregular sphere; sclerotised 

end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Figs. 226, 573) 

cuneate. Female proctiger 0.70 times as long as head width, with concave, though slightly 

sinuous, dorsal outline and narrowly rounded apex; base around circumanal ring membranous; 

long setae in apical half of proctiger arranged in an irregular longitudinal row on either side; 

circumanal ring relatively short, consisting of two unequal rows of pores, distally slightly 

extended to contain three rows. Subgenital plate cuneate, dorsal margin irregularly concave, 

ventral margin slightly curved at base, otherwise relatively straight, pointed apically, sparsely 

covered in moderately long hairs except for bare base. Lateral valvulae bluntly rounded apically; 

dorsal valvulae cuneate, weakly curved; ventral valvulae weakly curved with subapical tooth.  

Fifth instar immature (Figs. 85, 229, 230, 577, 578). Body (Fig. 85) green with white 

longitudinal stripe in the middle, elongate, 1.42‒1.62 times as long as broad. Antenna 7-
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segmented, 0.92‒1.00 times as long as forewingpad, off-white with dark apices of segments 5 

and 6, and entire segment 7. Forewingpad oblong oval, lacking humeral lobes and macroscopic 

dorsal setae. Legs moderately long, lacking capitate setae. Caudal plate evenly rounded, 1.49‒

1.69 times as wide as long, lacking long dorsal setae, 0‒2 marginal sectasetae on either side. 

Abdomen with three large lateral and two large and a small submedian free sternites on either 

side of mid-line (Figs. 229, 577). Circumanal ring (Figs. 230, 578) almost circular, small, close 

to hind margin, distance between hind margins of circumanal ring and caudal plate about a third 

of that between fore hind margin of circumanal ring; composed of a single row of small pores. 

Body margin with following numbers of long simple, slightly rod-shaped setae (one side only): 

anterior head margin in front of eye 5‒7, on eye 1, behind eye 2‒3, forewingpad 13‒15, 

hindwingpad 2, precaudal area 6‒7, caudal plate 11.  

Etymology. Named after its host Malus baccata. 

Distribution. South Korea (GW). 

Host plant. Malus baccata (L.) Borkh. (Rosaceae), confirmed by the presence of 

immatures. 

Comments. Cacopsylla baccatae shares with C. malivorella (Shinji) from Japan and C. 

myriacantha Li from China the shape of the forewing, the peculiar built of the paramere and, 

with the former, the host Malus, that of the latter being unknown. This suggests that the three 

species are closely related. C. baccatae differs from the other two species in details of the 

paramere, e. g. the length/ratios which are as follows: C. baccatae 2.0, C. malivorella 1.7 and C. 

myriacantha 1.4. C. baccatae differs from the other two species also in the more inflated, 

subspherical apical dilatation of the distal portion of the aedeagus which is more flattened in the 

other two species. 
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Cacopsylla bibari (Kwon, 1983) 

Figs. 86−88, 579−587 

 

Psylla (Hepatopsylla) bibari Kwon, 1983: 65. 

Cacopsylla bibari: Park, 1996: 271. 

Psylla (Hepatopsylla) quelparticola Kwon, 1983: 64; synonymised by Cho et al., 2017a: 548. 

Cacopsylla quelparticola, Park, 1996: 272; Kwon et al., 2016: 134. 

Cacopsylla sp. 1, Hayashi & Miyatake, 2012: 39. 

 

Material examined. South Korea: 47 ♂, 65 ♀, 9 immatures, 19 exuviae, JN, Yeosu-si, 

Sujeong-dong, Is. Odong, 27.v.2015, Pittosporum tobira (G. Cho), (KNA, SNU, dry and slide-

mounted, in 95% ethanol); 6 ♀, JJ, Seogwipo-si, Seongsan-eup, Seongsan-ri 78, 09.iv.2016, (S.H. 

Nam), (SNU, in 95% ethanol); 1 ♀, JJ, Jeju-si, Wolpyeong-dong, 29.iv.2016, (S.H. Nam), (SNU, 

in 95% ethanol); 74 ♂, 73 ♀, 4 immatures, 2 exuviae, JJ, Seogwipo-si, Jungmun-dong, Yakcheon 

Temple to seashore, N33°14'34.03" E126°26'53.80", 20 m, 26.iv.2016, P. tobira (G. Cho), 

(NIBR, SNU, in 95% ethanol); 16 ♂, 18 ♀, 1 exuvia, JJ, Seogwipo-si, Andeok-myeon, Gamsan-

ri, Andeok Valley, N33°15'22.27" E126°21'14.55", 50 m, 27.iv.2016, P. tobira (G. Cho), (SNU, 

slide-mounted); 3 ♂, 4 ♀, 13 immatures, 2 exuviae, JJ, Seogwipo-si, Seoho-dong, Oedolgae 

Resting Area, N33°14'18.22" E126°32'52.12", 20 m, 28.iv.2016, P. tobira (G. Cho), (SNU, in 95% 

ethanol); 4 ♂, 2 ♀, JJ, Seogwipo-si, Daecheon-dong, Olleh tracking course 7, 29.iv.2016, P. 

tobira (G. Cho), (SNU, in 95% ethanol); 9 ♂, 10 ♀, JJ, Jeju-si, Hallim-eup, Hyeopjae-ri 1388, 

03.iv.2018, P. tobira (M. Oh), (SNU, in 95% ethanol); 1 ♀, JJ, Jeju-si, Jocheon-eup, Gyorae-ri, 
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San 119, Gyorae Natural Recreation Forest, N33°26'25.29" E126°40'01.83", 450 m, 17.v.2018, 

(G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Forewing (Fig. 580) with dark cloudy patch at the apex of clavus and at 

the end of cells cu1, m1, m2, and r2; surface spinules densely spaced, present in all cells with very 

narrow spinule-free bands along the veins, fields narrowing along wing posterior margin. 

Paramere (Figs. 581, 583) slender, bent basally, tapering to apex with curved apical tooth on 

inner surface, margins sinuated anteriorly and somewhat straight posteriorly. Distal segment of 

aedeagus (Fig. 584) long and slender, weakly dilated apically, antero-apical portion narrow and 

curved in almost right-angled, beak-like shape. Female terminalia (Fig. 582) cuneate, dorsal 

margin sinuous, acute apex curved upward, subapical ventral portion of apex obliquely blunt. 

Fifth instar immature. Forewingpad with surface spinules dense and bearing nine stout 

marginal simple setae. Caudal plate half-moon shaped, four short simple setae present on 

posterior margin near circumanal ring, one short and eleven relatively long and stout marginal 

simple setae present on either side (Fig. 586). Circumanal ring (Fig. 587) reniform, dorsal margin 

deeply concave, in terminal position, close to hind margin; composed of a single row of rod-like 

pores, dorsal apex of both side extended to contain two rows. 

Description. Adult. Coloration (Figs. 86, 87). Body colour in recently emerged 

specimens not perfectly pigmented, light yellow or green, transparent forewings with light veins; 

mature specimens brown to dark brown with mottled patterns consisting of off-white and brown 

markings on head and pronotum, apices of pronotum and mesopraescutum white, 

mesopraescutum divided with white longitudinal line in the middle, off-white and light brown 

longitudinal stripes on dorsum of mesoscutum, mesoscutellum off-white, forewing transparent 

with dark cloudy patch at the apex of clavus and at the end of cells cu1, m1, m2, and r2, veins 
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yellowish brown. Antenna yellowish brown, segment 1 and base of segment 2 brown, segments 3 

or 4−8 dark brown to black apically, segments 9 and 10 entirely black. Compound eyes cherry 

red, ocelli orange. Hindwing almost colourless, transparent. Legs brown; tarsi and claws darker 

in colour. Sternites black and membranes off-white to yellowish brown like striped pattern, 

sclerites 4−7 with white to off-white irregular markings; terminalia brown to dark brown.  

Structure. Head (Fig. 579) slightly wider than thorax; vertex subtrapezoidal, covered in 

microscopic setae; preocular sclerite narrow; genal processes conical and subacute, contiguous 

from each other basally, hairy. Antenna 10-segmented and slender, with subapical rhinarium on 

segments 4, 6, 8, and 9, segment 3 the longest. Forewing (Fig. 580) oblong oval, slightly narrow 

anteriorly; pterostigma somewhat broad, narrowing apically, less than two third of Rs in length; 

costal and anal break present; vein C+Sc evenly curved near the middle; cell c+sc transverse; 

vein Rs sinuous, not curved towards fore margin apically; veins M gently curved; vein M1+2 

moderately curved near the base M3+4 almost straight; cell m1 subtriangular; vein Cu1a strongly 

curved near the middle, vein Cu1b short, curved at apex; cell cu1 subtrapezoidal; surface spinules 

densely spaced, present in all cells with very narrow spinule-free bands along the veins, fields 

narrowing along wing margin in cells r2, m1, m2, and cu1, radular spinules present in cells r2, m1, 

m2, and cu1 marginally; veins clothed in very short macroscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 585) stout and saltatorial; metacoxa with conical meracanthus that 

is more narrow subapically and somewhat curved outward in apical half; metatibia with genual 

spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus 

with two falcate claws. Male proctiger (Fig. 581) slender, antero-basal portion angular, 

narrowing to apex, curved inward and tubular subapically, hairy. Male subgenital plate (Fig. 581) 

relatively small, subpentagonal, round basally, somewhat straight in dorsal and anterior margin. 
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Paramere (Figs. 581, 583) lamellar and slender, bent basally but generally straight, tapering to 

apex with curved apical tooth on inner surface, anterior margin sinuous and posterior margin 

somewhat straight, inner and outer surface hairy, more dense in posterior margin. Distal segment 

of aedeagus (Fig. 584) long and slender, weakly curved though looks generally straight, weakly 

dilated apically, antero-apical portion narrow and curved in almost right-angled, beak-like shape; 

sclerotised end tube of ductus ejaculatorius sinuous, blunt apically. Female terminalia (Fig. 582) 

cuneate. Female proctiger long, dorsal margin sinuous, acute apex curved upward, subapical 

ventral portion blunt, hairy with short setae, small peg setae densely grouped in apical third; 

circumanal ring relatively short, consisting of a single row of pores. Subgenital plate cuneate, 

acute apically, slightly bumpy in the middle of ventral surface, sparsely hairy, small stout setae in 

apical portion. Lateral valvulae pointed oval; dorsal valvulae cuneate, weakly curved; ventral 

valvulae weakly curved subapically.  

Fifth instar immature (Figs. 88, 586, 587). Body pale green to light yellowish brown, 

elongate (Fig. 88). Antenna 9-segmented, off-white with dark two terminal segments. 

Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal setae, surface spinules 

dense, nine stout marginal simple setae present; hindwingpad with two stout simple setae on 

postero-apical margin. Legs stout and moderately long, with capitate setae. Caudal plate half-

moon shaped, anterior margin somewhat straight, posteriorly round but lateral and posterior 

margin uneven, four short simple setae on posterior margin near circumanal ring, one short and 

eleven relatively long and stout marginal simple setae on either side. Abdomen with one large 

and one small lateral sternites and one small and one narrow submedian free sternites on either 

side of mid-line (Fig. 586). Circumanal ring (Fig. 587) reniform, dorsal margin deeply concave, 
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in terminal position, close to hind margin; composed of a single row of rod-like pores, dorsal 

apex of both side extened to contain two rows.  

Etymology. From the Korean word bibari (= dialect of virgin in Jeju Island). 

Distribution. Japan, South Korea (JJ, JN). 

Host plant. Pittosporum tobira (Thunb.) W.T. Aiton (Pittosporaceae), confirmed by the 

presence of immatures. 

Comments. Kwon (1983) described both Cacopsylla quelparticola and C. bibari based on 

a single male each from Jeju Island. The major difference between the two is, according to Kwon 

(1983), the spinule free stripes on the forewing which are ‘apparently broad’ in the former and 

‘prominent but relatively narrower’ in the latter. We collected large series of specimens in 

several localities on Jeju Island and in the South of the Peninsula, along with Cacopsylla tobirae 

on Pittosporum tobira (Pittosporaceae), which suggest that these differences are within the range 

of intraspecific variation. For this reason, we synonymised the two taxa. As both species have 

been described in the same publication we chose Psylla bibari as a senior name as it is more 

euphonious and, thus, complies better with recommendation 25C of the International Code for 

Zoological Nomenclature (1999). Cacopsylla sp. 1 by Hayashi & Miyatake (2012) from Japan, 

collected on P. tobira, is referable to C. bibari (Cho et al., 2017a). 

 

Cacopsylla burckhardti Luo, Li, Ma & Cai, 2012 

Figs. 89−91, 231–236, 588−595 

 

Psylla pyrisuga sensu Shinji, 1944: 448, nec Foerster, 1848: 78. 

Psylla (Thamnopsylla) pyrisuga sensu Kwon, 1983: 42, nec Foerster, 1848: 78. 



253 

Cacopsylla pyrisuga sensu Park, 1996: 272; Kwon et al., 2016: 134, nec Foerster, 1848: 78. 

Cacopsylla burckhardti Luo, Li, Ma & Cai, 2012: 62. 

 

Material examined. Japan: Hokkaido: 5 ♂, 5 ♀, Sapporo City, Toyohira-ku, Toyohira 

Park, 16.vi.2005, P. communis (M. Saitoh), (NIFTS, dry and slide-mounted); Honshu: 61 ♂, 34 

♀, Aomori Pref., Sannohe-gun, Gonohe-machi, Ôgida, Nagashita (alt. 140 m), 9.vi.2011, P. 

pyrifolia var. culta (T. Murai), (NIFTS, dry mounted, 99.5% ethanol); 27 ♂, 26 ♀, 14 immatures, 

same data but 19.vi.2012, P. communis, (dry and slide-mounted, 70% ethanol); 32 ♂, 31 ♀, 30 

immatures, Yamagata Pref., Sagae City, Shima (alt. 95 m), 13.v.2015, P. communis (M. Takabe), 

(NIFTS, dry and slide-mounted, 99.5% ethanol); 25 ♂, 29 ♀, 70 immatures, Ibaraki Pref., 

Tsukuba City, Fujimoto (alt. 25 m), 6-21.v.2004, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry 

and slide-mounted, 99.5% and 70% ethanol); 123 ♂, 143 ♀, 235 immatures, Nagano Pref., 

Shimoina-gun, Takamori-machi, Shimoichida (alt. 560 m), 23.v.2012, P. pyrifolia var. culta, P. 

communis, and Pyrus calleryana (H. Inoue), (NIFTS, dry and slide-mounted, 99.5% and 70% 

ethanol); 33 ♂, 33 ♀, 5 immatures, Tottori Pref., Tôhaku-gun, Hokuei-chô, Yurashuku (alt. 20 

m), 8.v.2013, P. pyrifolia var. culta (K. Nakada), (NIFTS, dry and slide-mounted, 99.5% and 70% 

ethanol); Shikoku: 1 ♂, 1 ♀, Ehime Pref., Matsuyama City, Higashino, 22.iii.1953 (K. Sasaki), 

(NIFTS, dry mounted). South Korea: 2 ♂, 2 ♀, GN, Mt. Jirisan, 14.vii.1981 (Y.J. Kwon), 

(NIBR, dry mounted); 1 ♂, 1 ♀, JN, Gwangju-si, 18.v.1982 (Y.J. Kwon), (NHMB, dry mounted; 

identified as Psylla pyrisuga); 1 ♀, same data but (NIBR, dry mounted; identified as Psylla 

pyrisuga); 3 ♂, 1 ♀, JN, Naju-si, 18.iv.1985, Pyrus pyrifolia var. culta. (H.G. Goh), (NAAS, dry 

mounted); 3 ♂, 21 immatures, GW, Inje-gun, Girin-myeon, Bangdong-ri, 8.vi.2013, P. pyrifolia 

var. culta (Y.R. Lee), (KNA, SNU, dry and slide-mounted, 95% ethanol); 1 ♂, 27 exuviae, GG, 
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Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, N37°15'41.30" E126°58'59.20", 70 m, 

22.v.2015, P. oyrifolia var. culta (G. Cho), (SNU, in 95% ethanol); 4 ♂, 6 ♀, GW, Hongcheon-

gun, Nae-myeon, Gwangwon-ri, 6.vi.2015, P. ussuriensis (G. Cho), (SNU, dry and slide-

mounted, 95% ethanol); 44 ♂, 48 ♀, 51 immatures, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 7.vi.2015, P. ussuriensis (G. Cho), (KNA, 

NHMB, SNU, dry and slide-mounted, 95% ethanol); same data but 1 ♂, 1 ♀ (NHMB, dry 

mounted); 2 ♂, 3 ♀, same data but 18.v.2016, P. ussuriensis (G. Cho), (SNU, in 95% ethanol); 4 

♀, 48 immatures, 19 exuviae, same data but 19.vi.2018, P. ussuriensis (M.H. Lee), (SNU, in 95% 

ethanol); 1 ♂, 1 ♀, GW, Inje-gun, Inje-eup, Gaa-ri, San 1, 16.vii.2015, (G. Cho), (SNU, in 95% 

ethanol); 3 ♂, 5 ♀, GW, Inje-gun, Buk-myeon, Hangye-ri, Morangol, N38°08'30.96" 

E128°16'04.93", 550 m, 24.iv.2016, P. ussuriensis (G. Cho), (SNU, in 95% ethanol); 2 ♂, GW, 

Inje-gun, Girin-myeon, Jindong-ri, Gombaeryeong, N38°02'21.61" E128°28'10.25", 1100 m, 

24.iv.2016, P. ussuriensis (G. Cho), (SNU, in 95% ethanol); 2 ♀, GB, Bonghwa-gun, Chunyang-

myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, 

(G. Cho), (SNU, in 95% ethanol); 24 exuviae, GG, Yangpyeong-gun, Cheongun-myeon, Sillon-ri 

630, N37°34'14.77" E127°47'33.73", 300 m, 23.vi.2018, P. pyrifolia var. culta (G. Cho), (SNU, 

in 95% ethanol). 

Diagnosis. Adult. Genal processes (Figs. 231, 588) thickset. Forewing (Figs. 232, 589) 

oblong-oval; veins dark, strongly contrasting with light membrane; apex of clavus lacking dark 

patch; surface spinules present in all cells, leaving broad spinule-free stripes along veins. Male 

subgenital plate (Figs. 233, 590), in lateral view, short with weakly curved posterior margin. 

Paramere (Figs. 235, 590, 592) clavate, broad, apical tooth subacute and inflexed; anterior 

margin expanded, posterior margin sinuate; setae present on both inner and outer surface, sparser 
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and shorter on anterior margin, denser and longer in basal two thirds of inner surface and 

posterior margin. Distal segment of aedeagus (Figs. 236, 593) hook-shaped apically. Female 

proctiger (Figs. 234, 591) with long setae in apical third arranged in longitudinal rows; tip 

broadly rounded. Dorsal and ventral valvulae (Figs. 234, 591) distinctly curved.  

Fifth instar immature. Margin of fore and hindwingpad with one and two short capitate 

setae, respectively. Abdomen with three large lateral and three medio-lateral free sternites on 

either side of mid-line. Margin of caudal plate with five pairs of long simple setae and three pairs 

of sectasetae (Fig. 594). 

Description. Adult. Coloration (Figs. 89, 90). Body colour in recently emerged 

specimens yellow to yellowish green with off-white markings on head and pronotum, off-white 

to light yellow longitudinal stripes on thorax, transparent forewings with light yellowish brown 

veins; overwintered specimens dark brown to black with off-white markings on head and 

pronotum, brown longitudinal stripes on thorax, forewing transparent with contrasting dark 

brown veins. Antenna brown, segments 1−2 dark brown, segments 3 or 4−7 or 8 dark brown to 

black apically, segments 7 or 8−10 entirely black. Compound eyes brown to dark brown, ocelli 

reddish-orange. Hindwing almost colourless, transparent. Legs brown; tarsi and claws dark 

brown. Sternites dark brown to black, membranes reddish-brown; terminalia dark brown. 

Structure. Head (Figs. 231, 588) strongly inclined from longitudinal body axis, slightly 

wider than thorax and relatively transverse; vertex subtrapezoidal, with microscopic setae 

dorsally; genal processes conical, robust and somewhat blunt apically, covered with long setae. 

Antenna relatively short and slender, with subapical rhinarium on segments 4, 6, 8, and 9, 

terminal setae different in length, the longer one about twice as long as the shorter one and about 

as long as antennal segment 10. Forewing (Figs. 232, 589) oblong oval, widest in apical third; 
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pterostigma relatively long, ending in the apical third of cell r1; costal and anal break present; 

vein C+Sc moderately curved; cell c+sc narrow; vein Rs long and sinuous; vein M and M1+2 

evenly curved; vein M3+4 almost straight; cell m1 subtriangular; vein cu1a strongly curved a third 

from base; vein cu1b short, curved at apex; cell cu1 nearly quadrate; surface spinules present in all 

cells except for c+sc, leaving wide spinule-free bands along the veins, fields narrowing along 

wing margin in cells r2, m1, m2 and cu1, radular spinules present in cells r2, m1, m2, and cu1 

marginally, in r2 less developed. Hindwing simple and membraneous. Hind leg stout and 

saltatorial; metacoxa with conical meracanthus; metatibia with genual spine and 1+3+1 

sclerotised apical spurs; metabasitarsus with two sclerotised apical spurs; metatarsus with two 

falcate claws. Male proctiger (Figs. 233, 590) slender, narrowing to apex, angular in antero-basal 

portion, tubular apically, hairy, densely covered with short setae subapically. Subgenital plate 

(Figs. 233, 590) nearly triangular, partly covered with setae that vary in length near dorsal margin 

and sparse short setae ventrally. Paramere (Figs. 235, 590, 592) lamellar and broad, apical tooth 

subacute and inflexed, anterior margin expanding into narrow elongate extension, posterior 

margin sinuate, setae present on inner and outer surface, sparser and shorter on anterior margin, 

denser and longer in basal 2/3 of inner surface and posterior margin, several slightly thicker short 

setae present near apical tooth. Distal segment of aedeagus (Figs. 236, 593) strongly projected 

caudad, somewhat straight, apical dilatation relatively elongate, antero-apical portion beak-like 

shape and curved; sclerotised end tube of ductus ejaculatorius weakly sinuate. Female terminalia 

(Figs. 234, 591) cuneate and elongate. Female proctiger sinuate dorsally, concave in the middle, 

somewhat straight in apical half, covered with rather short setae, apical a third densely covered 

with small peg setae. Female subgenital plate cuneate, acute apically, hairy with short setae, 
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small peg setae present subapically. Lateral valvulae oval, pointed apically; dorsal valvulae 

cuneate, strongly curved downward at apex; ventral valvulae strongly curved apically. 

Fifth instar immature (Figs. 91, 594, 595). Body (Fig. 91) dark brown with light 

yellowish brown median line, dark brown thoracic tergites surrounded by cherry red membranes, 

young instars lighter in colour, oval. Antenna 7-segmented, light brown with dark segment 7. 

Forewingpad oblong oval, lacking humeral lobes, sparse microscopic setae and dense small 

spinules present on dorsal surface, one and two simple setae present on posterior margin of 

forewingpad and hindwingpad, respectively. Legs stout with capitate setae. Caudal plate half-

moon shaped, rounded posteriorly, weakly and evenly convex dorsally, five somewhat long 

simple setae and three short sectasetae on either side of caudal plate margin. Abdomen with two 

large and one small lateral and two small submedian free sternites on either side of mid-line (Fig. 

594). Circumanal ring (Fig. 595) bow-tie shape, relatively small, deeply concave dorsally and 

weakly concave in posterior margin, lateral margins somewhat straight, transverse, in terminal 

position, composed of a single row of rod-like pores.  

Etymology. Cacopsylla burckhardti was named after Dr. Daniel Burckhardt (Luo et al., 

2012). 

Distribution. China (Gansu), Japan (Hokkaido, Honshu, Shikoku), South Korea (GG, GN, 

JN). It is likely that the species is widespread in Korea, probably also Russian Far East. 

Host plant. Pyrus pyrifolia var. culta (Makino) Nakai, P. ussuriensis Maxim. ex Rupr. 

(Rosaceae), confirmed by the presence of immatures. 

Comments. Psylla or Cacopsylla pyrisuga from Korea (Shinji, 1944; Kwon, 1983; Park, 

1996; Kwon et al., 2016) are misidentifications of C. burckhardti, as was suggested by Luo et al. 
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(2012). The records of C. pyrisuga from Japan (Inoue, 2010) and the Russian Far East 

(Konovalova, 1988) probably also concern C. burckhardti. 

C. burckhardti is morphologically similar to the West Palaearctic C. pyrisuga. It differs 

from the latter, as adult, in the paramere whose anterior margin is more produced and posterior 

margin is more sinuate (Figs. 235, 590, 592), the apical inflation of the distal portion of the 

aedeagus which is slightly longer and more angular (Figs. 236, 593), the tip of the female 

proctiger (Figs. 234, 591) which is more broadly rounded, the dorsal and ventral valvulae (Figs. 

234, 591) which are stronger curved, and, as fifth instar immature, in the forewing bud (Fig. 594) 

which is slightly angled anteriorly and in the middle of the outer margin, rather than rounded and 

almost straight.  

C. burckhardti, as C. pyrisuga, is univoltine and overwinters as adult on conifers. There 

are no reports of this species significantly damaging pears in Korea. 

 

Cacopsylla coccinea (Kuwayama, 1908) 

Figs. 92−94, 596−604 

 

Psylla coccinea Kuwayama, 1908: 11. 

Cacopsylla coccinea: Park et al., 1995: 158. 

 

Material examined. Japan: 3 ♂, 3 ♀, Kyushu, Nagasaki Pref., Minami-shimabara City, 

Kuchinotsu, 11.v.2007, (H. Inoue), (SNU, 95% ethanol); 1 ♂, 2 ♀, Kyushu, Nagasaki Pref., 

Shimabara Peninsula, Kuchinotsu, Hayasaki, 11.iv.2010, Akebia quinata (H. Inoue), (SNU, dry 

mounted); 1 ♂, Kyushu, Fukuoka Pref., Kasuga City, Kasuga Park, 11.iv.2010, A. quinata (H. 
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Inoue), (SNU, dry mounted); 1 ♂, 1 ♀, Kyushu, Nagasaki Pref., Kuchinotsu, Hayasaki, 

18.xii.2011, A. quinata (H. Inoue), (SNU, dry mounted). South Korea: 1 ♀, JN, Mt. Naejang, 

10.vi.1975, (J.Y. Shin), (SNU, dry mounted); 2 ♂, 1 ♀, CN, Mt. Gyeryong, 22.vi.1980, (Y.J. 

Kwon), (NIBR, dry mounted); 4 ♂, 3 ♀, JB, Mt. Daedun, 29.vi.1980, (Y.J. Kwon), (NIBR, dry 

mounted); 2 ♂, GB, Mt. Juwang, 19.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 2 ♀, JN, Is. 

Hongdo, 11.viii.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 5 ♀, JJ, Jungmun, 11.v.1982, 

(Y.J. Kwon), (NIBR, dry mounted); 6 ♂, 1 ♀, JJ, Seongsanpo, 11.v.1982, (Y.J. Kwon), (NIBR, 

dry mounted); 1 ♂, 3 ♀, JJ, Sancheondan, 13.v.1982, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 

GG, Suwon-si, 01.vi.1990, (H.S. Lee), (SNU, dry mounted); 1 ♀, GG, Gwangju-si, 25.iv.1992, 

(C.M. Park), (SNU, dry mounted); 2 ♂, GG, Mt. Gwanggyo, 05.vi.1992, (C.H.Y.), (SNU, dry 

mounted); 1 ♀, same data but 19.iv.1992, (J.K. Noh), (SNU, dry mounted); 1 ♂, same data but 

22.vi.1992, (S.J.H.), (SNU, dry mounted); 1 ♂, 1 ♀, same data but 24.vi.1992, (H.K.), (SNU, dry 

mounted); 1 ♀, Mt. Chilbo, 23.vi.1992, (C.H.Y.), (SNU, dry mounted); 1 ♂, GG, Suwon-si, 

12.viii.1993, (S.K. Jeon), (SNU, dry mounted); 3 ♂, 1 ♀, CN, Mt. Seodae, 09.vi.2002, (Y.J. 

Kwon), (NIBR, dry mounted); 5 ♂, 3 ♀, JN, Is. Wando, 23.v.2003, (Y.J. Kwon), (NIBR, dry 

mounted); 1 ♂, 2 ♀, CN, Nonsan-si, Sangweol-myeon, Eoeun-ri, 24.v.2009, (S.W. Park), (NIBR, 

dry mounted); 1 ♀, CN, Taean-gun, Hangpo, 29.v.2009, (S.J. Suh), (NIBR, dry mounted); 1 ♀, 

CN, Cheongyang-gun, Mt. Chilgap, 30.v.2009, (S.J. Suh), (NIBR, dry mounted); 1 ♀, CN, Mt. 

Geumbyeong, 14.vi.2009, (S.J. Suh), (NIBR, dry mounted); 1 ♂, GB, Sangju-si, Hwanam-myeon, 

Imo-ri, 23.vii.2009, (S.W. Park), (NIBR, dry mounted); 2 ♂, 3 ♀, GN, Haman-gun, Yeohang-

myeon, Juseo-ri, Mt. Yeohang, 12.v.2013, (S.W. Cheong), (NIBR, dry mounted); 29 ♂, 30 ♀, JN, 

Suncheon-si, Songgwang-myeon, Samcheom-ri, Nojanggol, 03.v.2014, Akebia quinata (G. Cho), 

(KNA, SNU, slide-mounted, in 95% ethanol); 1 ♂, 4 ♀, JN, Suncheon-si, Juam-myeon, 
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Daegwang-ri, Yongmun village, N35°03'14.07" E127°12'23.33", 450 m, 05.vi.2014, (G. Cho), 

(SNU, in 95% ethanol); 1 ♂, same data but 18.vi.2015, (G. Cho), (SNU, in 95% ethanol); 32 ♂, 

31 ♀, same data but 13.v.2016, A. quinata (G. Cho), (SNU, in 95% ethanol); 1 ♂, 3 ♀, JN, 

Yeosu-si, Manheung-dong, Mt. Cheonseong, 07.vi.2014, (G. Cho), (SNU, dry mounted, in 95% 

ethanol); 10 ♂, 9 ♀, Daegu-si, Dalseo-gu, Daegok-dong 284, Daegu arboretum, 02.vii.2014, A. 

quinata (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 1 ♀, GG, Suwon-si, 

Gwonseon-gu, Seodun-dong, SNU arboretum, N37°15'41.30" E126°58'59.20", 70 m, 22.v.2015, 

(G. Cho), (SNU, in 95% ethanol); 2 ♀, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri, 

Nonsil, N34°46'50.70" E127°44'33.60", 600 m, 28.v.2015, (G. Cho), (SNU, in 95% ethanol); 13 

♂, 15 ♀, 10 exuviae, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 31.v.2015, A. quinata (G. Cho), 

(SNU, dry mounted, in 95% ethanol); 1 ♂, JJ, Seogwipo-si, Andeok-myeon, Hwasun-ri, Hwasun 

Gotjawal Forest Eco-trail, N33°15'59.97" E126°19'56.74", 100 m, 29.iv.2016, (G. Cho), (SNU, 

in 95% ethanol); 2 ♂, 1 ♀, JJ, Seogwipo-si, Andeok-myeon, Hwasun-ri, 29.iv.2016, (M. Oh), 

(SNU, in 95% ethanol); 1 ♀, JN, Mokpo-si, Jukgyo-dong, Mt. Yudal, N34°47'28.60" 

E126°22'28.60", 200 m, 14.v.2016, (G. Cho), (SNU, in 95% ethanol); 1 ♂, CB, Jincheon-gun, 

Baeggok-myeon, Sasong-ri 253, N36°49'29.98" E127°47'18.32", 150 m, 25.vi.2016, (G. Cho), 

(SNU, in 95% ethanol); 4 ♂, 4 ♀, CB, Jincheon-gun, Jincheon-eup, Sanggye-ri 18, 

N36°49'29.98" E127°47'18.32", 150 m, 25.vi.2016, A. quinata (G. Cho), (SNU, in 95% ethanol); 

1 ♂, CB, Goesan-gun, Chungcheon-myeon, Ipyeong-ri 402, N36°38'45.35" E127°51'12.08", 100 

m, 25.vi.2016, (G. Cho), (SNU, in 95% ethanol); 2 ♂, 5 ♀, CB, Goesan-gun, Chilseong-myeon, 

Saeun-ri, Gallon valley, N36°44'07.46" E127°51'10.57", 200 m, 25.vi.2016, (G. Cho), (SNU, in 

95% ethanol); 1 ♀, same data but N36°45'25.43" E127°50'54.56", 400 m, 26.vi.2016, (G. Cho), 

(SNU, in 95% ethanol); 6 ♂, 5 ♀, GG, Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-
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sa valley, 20.v.2017, (E. Lim), (SNU, in 95% ethanol); 1 ♂, same data but N37°31'59.22" 

E127°30'13.65", 200 m, 04.vi.2017, (G. Cho), (SNU, in 95% ethanol); 1 ♂, same data but 

16.vi.2018, A. quinata (G. Cho) (SNU, in 95% ethanol); 1 ♂, 1 ♀, GB, Andong-si, Pungcheon-

myeon, Byeongsan-ri, Byeongsan seowon, 10.vi.2017, A. quinata (G. Cho), (SNU, in 95% 

ethanol); 2 ♂, 1 ♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi 

waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, (G. Cho), (SNU, in 95% ethanol); 

11 ♂, 7 ♀, GG, Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 19.vi.2017, A. quinata 

(G. Cho), (SNU, in 95% ethanol); 2 ♂, JN, Yeosu-si, Homyeong 6-gil 32, 28.iv.2018, A. quinata 

(G. Cho), (SNU, in 95% ethanol); 1 ♀, JJ, Jeju-si, Jocheon-eup, Gyorae-ri, San 119, Gyorae 

Natural Recreation Forest, N33°26'25.29" E126°40'01.83", 450 m, 17.v.2018, (G. Cho), (SNU, in 

95% ethanol); 1 ♂, 1 ♀, 60 immatures, CN, Seocheon-gun, Jongcheon-myeon, Sancheon-ri 550-

5, N36°27'15.30" E126°39'56.40", 200 m, 02.vi.2018, A. quinata (G. Cho), (SNU, in 95% 

ethanol); 1 ♀, 18 immatures, GW, Pyeongchang-gun, Mitan-myeon, Maha-ri, San 28, 

N37°17'18.92" E128°32'43.75", 250 m, 13.vi.2018, A. quinata (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Body (Figs. 94, 95) entirely reddish-orange to red. Two terminal setae 

of antenna quite different in length, shorter one less than half of longer one. Forewing 

pterostigma (Fig. 597) short, as long as a third of vein Rs in length; surface spinules very 

sparsely distributed with broad spinule-free bands. Paramere (Figs. 598, 600) slender, tapering to 

apex, bent basally, imperceptibly curved outward with strongly curved apical tooth on inner 

surface. Distal segment of aedeagus (Fig. 601) somewhat short and stout, slightly curved inward 

in apical third, weakly dilated with small postero-subapical membranous sac and narrowing and 

inwardly curved antero-apical portion. Female terminalia (Fig. 599) cuneate, dorsal margin 

gently sinuated, circumanal ring relatively short, apex subacute.  
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Fifth instar immature. Forewingpad with microscopic dorsal setae and 14‒15 short 

marginal simple setae, dense surface spinules present except for posterior portion. Caudal plate 

with seven relatively long and seven short simple setae on lateral margin on either side (Fig. 603). 

Circumanal ring (Fig. 604) bat-like shape, in terminal position; composed of two unequal rows of 

rod-like pores, dorsally in the middle reduced into a single row. 

Description. Adult. Coloration (Figs. 94, 95). Body colour entirely reddish-orange to red, 

transparent and somewhat flavescent forewings with yellowish brown veins. Antenna pale 

yellowish brown, segment 1 and base of segment 2 bright orange, segments 4 and 5 slightly 

darker in colour apically, segments 6−8 dark brown to black apically, segments 9 and 10 entirely 

black. Compound eyes yellowish or reddish-brown, ocelli dark orange. Hindwing almost 

colourless, transparent. Legs yellowish brown; coxa reddish-orange, femur light orange, spurs 

and, claws dark brown. Sternites reddish-orange to red; tip of terminalia red but lighter in colour. 

Structure. Head (Fig. 596) as broad as thorax, strongly leans downward; vertex 

subtrapezoidal, covered in microscopic setae, posterior margin weakly concave in the middle; 

preocular sclerite narrow; genal processes evenly conical and stout, truncate apically, contiguous 

from each other basally, slightly divergent subapically. Antenna 10-segmented, with subapical 

rhinarium on segments 4, 6, 8, and 9, two terminal setae quite different in length, shorter one less 

than half of longer one. Forewing (Fig. 597) oblong oval, slightly narrow anteriorly, broadest in 

the middle; pterostigma short, as long as a third of vein Rs in length, relatively wide at base, 

narrowing to apex; costal and anal break present; vein C+Sc evenly curved; cell c+sc transverse; 

vein Rs weakly sinuous, not curved towards fore margin apically; veins M evenly curved; vein 

M1+2 weakly curved, M3+4 almost straight; cell m1 triangular; vein Cu1a moderately curved near 

the middle; vein Cu1b short, curved at apex; cell cu1 subtrapezoidal, round dorsally; surface 
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spinules very sparsely distributed with broad spinule-free bands, marginal radular spinules 

present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 602) saltatorial; metacoxa with conical meracanthus, weakly 

curved outward in apical half; metatibia with genual spine and 1+3+1 sclerotised apical spurs; 

metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 

590) stout, slightly curved outward apically, swollen in the middle, hairy. Male subgenital plate 

(Fig. 590) subtrapezoidal, round ventrally, somewhat straight anterior and dorsal margin, hairy in 

the middle and ventrally. Paramere (Figs. 598, 600) lamellar and slender, wide at base, tapering 

to apex, bent basally, imperceptibly curved outward and roundly blunt apically with strongly 

curved apical tooth on inner surface, inner and outer surface hairy. Distal segment of aedeagus 

(Fig. 601) somewhat short and stout, slightly curved inward in apical third, weakly dilated with 

small postero-subapical membranous sac and narrowing and inwardly curved antero-apical 

portion; sclerotised end tube of ductus ejaculatorius sinuous. Female terminalia (Fig. 599) 

cuneate. Female proctiger tapering to apex, blunt apically, dorsal margin gently sinuated, hairy 

with simple setae, small peg setae in apical third; circumanal ring relatively short, consisting of 

two unequal rows of pores. Subgenital plate triangular, slightly convex in the middle of ventral 

surface, acute apically, small peg setae present apically, hairy in the middle and ventrally. Lateral 

valvulae triangular; dorsal valvulae cuneate, weakly curved; ventral valvulae curved subapically.  

Fifth instar immature (Figs. 94, 603, 604). Body pale green, wing pads darker, elongate 

(Fig. 94). Forewingpad oblong oval, lacking humeral lobes, with microscopic dorsal setae and 

14‒15 short marginal simple setae, dense surface spinules present except for posterior portion; 

hindwingpad with two simple setae on posterior margin. Legs stout and moderately long, lacking 

capitate setae. Caudal plate oblong, anterior margin somewhat straight, round basally, seven 
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relatively long and seven short simple setae on lateral margin on either side (Fig. 603). 

Circumanal ring (Fig. 604) bat-like shape, deeply concave dorsally in the middle, moderately 

concave on either side posteriorly, in terminal position; composed of two unequal rows of rod-

like pores, dorsally in the middle somewhat reduced into a single row.  

Etymology. From the Latin adjective coccineus, -a, -um (= scarlet). 

Distribution. China, Japan (Hokkaido, Honshu, Kyushu, Ryukyu, Shikoku), Russia 

(Primorye), Russian Far East, South Korea (CB, CN, GB, GG, GN, GW, JB, JJ, JN), Taiwan. 

Host plant. Akebia quinata (Houtt.) Decne., A. trifoliata (Thunb.) Koidz., Stauntonia 

hexaphylla Decne. (Lardizabalaceae), confirmed by the presence of immatures. 

Comments. This species easily recognized by the characteristic reddish body colour (Figs. 

92, 93). Cacopsylla coccinea develops on wild Akebia on which it is commonly found. There are 

no reports of this species damaging ornamental Akebia spp. in Korea. Female adult lay eggs on 

inner side of a folded young leaflet at spring to early summer in which the immature inhabits and 

develops. Syrphid fly larvae are occasionally observed as a predator in the folded leaflet.  

 

Cacopsylla elaeagni (Kuwayama, 1908) 

Figs. 95−97, 605−613 

 

Psylla elaeagni Kuwayama, 1908: 164. 

Psylla (Hepatopsylla) hanlabori Kwon, 1983: 52, syn. nov. 

Cacopsylla elaeagni: Park, 1996: 271. 

Cacopsylla hanlabori: Park, 1996: 271. 
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Material examined. South Korea: 1 ♂, 1 ♀, CN, Asan-si, 25.x.1974, (S.H. Oh), (NAAS, 

dry mounted); 3 ♂, 2 ♀, GN, Mt. Gaji, 10.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 4 ♀, 

JN, Mt. Mudeung, 26.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 3 ♂, 2 ♀, GG, Is. Ganghwa, 

10.v.1982, (Y.J. Kwon), (NIBR, dry mounted); 2 ♂, 1 ♀, GG, Tanchon, 09.viii.2000, (S.H. 

Baek), (SNU, dry mounted); 1 ♂, 3 ♀, GB, Mt. Juwang, 19.vii.1982, (Y.J. Kwon), (NIBR, dry 

mounted); 41 ♂, 30 ♀, JN, Is. Joyak, 23.v.2003, (Y.J. Kwon), (NIBR, dry mounted); 39 ♂, 21 ♀, 

27 immatures, 7 exuviae, JN, Hwasun-gun, Nam-myeon, Yuma-ri, Mt. Mohu, Yuma Temple, 

03.v.2014, Elaeagnus umbellata (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 

15 ♂, 9 ♀, JN, Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, N35°03'14.07" 

127°12'23.33", 450 m, 04.v.2014, E. umbellata (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 2 ♂, 8 ♀, same data but 05.vi.2014, E. umbellata (G. Cho), (SNU, slide-mounted, in 95% 

ethanol); 2 ♂, 5 ♀, same data but 05.vii.2014, E. umbellata (G. Cho), (SNU, in 95% ethanol); 3 

♂, 7 ♀, same data but 13.v.2016, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♀, 1 

immature, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, N37°15'41.30" 

E126°58'59.20", 70 m, 22.iv.2014, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♀, same 

data but 21.v.2015, E. umbellata (G. Cho), (SNU, in 95% ethanol); 6 ♂, 9 ♀, same data but 

04.v.2016, E. umbellata (G. Cho), (SNU, in 95% ethanol); 19 ♂, 30 ♀, Incheon-si, Gyeyang-gu, 

Moksang-dong, Mt. Gyeyang, 18.v.2014, E. umbellata (G. Cho), (SNU, dry and slide-mounted, 

in 95% ethanol); 1 ♀, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri, Mt. Baegun, 

14.vi.2014, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♂, 2 ♀, GB, Gunwi-gun, Bugye-

myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 m, 01.vi.2014, E. 

umbellata (G. Cho), (SNU, in 95% ethanol); 3 ♂, 4 ♀, Daegu-si, Dalseo-gu, Daegok-dong 284, 

Daegu arboretum, 02.vii.2014, E. umbellata (G. Cho), (SNU, dry and slide-mounted); 24 ♂, 32 
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♀, JJ, Seogwipo-si, Seoho-dong 1286-1, Mt. Gogeun, 21.viii.2014, E. umbellata (G. Cho), (SNU, 

dry and slide-mounted, in 95% ethanol); 4 ♂, 1 ♀, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 

08.v.2015, E.umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♀, CB, Goesan-gun, Chilseong-

myeon, Saeun-ri, Gallon valley, N36°44'07.46" E127°51'10.57", 200 m, 25.vi.2016, E. umbellata 

(G. Cho), (SNU, in 95% ethanol); 4 ♂, 2 ♀, same data but N36°45'25.43" E127°50'54.56", 400 

m, 26.vi.2016, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♂, GW, Inje-gun, Buk-myeon, 

Hangye-ri, Hangye-ryeong parking area, 950 m, 02.vi.2017, (S. Lee), (SNU, in 95% ethanol); 1 

♀, 1 immature, GG, Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-sa valley, 

N37°31'59.22" E127°30'13.65", 200 m, 04.vi.2017, E. umbellata (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, same data but 16.vi.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol); 3 ♂, 3 ♀, 

1 exuvia, GW, Pyeongchang-gun, Mitan-myeon, Maha-ri, San 28, N37°17'18.92" 

E128°32'43.75", 250 m, 13.vi.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Forewing (Fig. 606) semitransparent and fulvous with dark brown 

patch at the apex of clavus and at the ends of each marginal cells, veins light; surface spinules 

densely spaced, present in all cells with narrow spinule free bands along the veins. Metacoxa 

with conical relatively small meracanthus that is bent in the middle (Fig. 611). Paramere (Figs. 

607, 609) slender, weakly bent basally, narrowing to apex, posterior margin somewhat straight, 

weakly curved outward and somewhat blunt apically, with strongly curved and projected apical 

tooth. Distal segment of aedeagus (Fig. 610) short and straight, moderately dilated apically to 

form oblong oval with postero-subapical membranous sac, roundly blunt at apex, antero-apical 

portion slightly curved. Female terminalia (Fig. 608) cuneate, proctiger tapering to apex, strongly 

curved upward in apical third, acute at apex. 
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Fifth instar immature. Forewingpad with two simple setae on anterior and seven setae 

on lateral to posterior margin. Caudal plate with seven stout simple setae on either side (Fig. 612). 

Circumanal ring (Fig. 613) subreniform, small, deeply concave dorsally, lateral margin 

somewhat straight, close to hind margin almost touching. 

Description. Adult. Coloration (Figs. 95, 96). Body colour in recently emerged 

specimens light yellow to yellowish green with light veins, not properly pigmented; mature 

specimens pale yellowish brown with off-white or greenish gray markings on head and thorax, 

off-white or greenish gray longitudinal stripes on thorax, forewing semitransparent and fulvous 

with dark brown patch at the apex of clavus and at the ends of cells r2, m1, m2, and cu1, veins 

light. Antenna light yellowish brown, segments 8 dark brown to black apically, segments 9 and 

10 entirely black. Compound eyes greyish, yellowish brown to reddish-brown basally, ocelli 

orange. Hindwing transparent. Legs yellowish brown; tarsi brown and claws dark brown. 

Sternites light yellowish brown with irregular dark portions; terminalia light yellowish brown. 

Structure. Head (Fig. 605) leans downward, as broad as thorax; vertex subtrapezoidal, 

covered in microscopic setae, posterior margin gently concave; preocular sclerite narrow; genal 

processes slightly deflexed and conical, broad at base, roundly blunt apically, contiguous from 

each other basally. Antenna slender and 10-segmented, with subapical rhinarium on segments 4, 

6, 8, and 9, two terminal setae long, subequal in length. Forewing (Fig. 606) oblong oval; 

pterostigma relatively broad at base, evenly narrowing to apex, nearly half as long as vein Rs; 

costal and anal break present; vein C+Sc evenly curved in the middle, cell c+sc relatively large, 

transverse; vein Rs sinuous, not curved towards fore margin apically; veins M and M1+2 evenly 

curved, M3+4 almost straight; cell m1 subtriangular; vein Cu1a strongly curved near the middle, 

vein Cu1b short, curved at apex; cell cu1 subtrapezoidal, round dorsally; surface spinules densely 
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spaced, present in all cells with narrow spinule free bands along the veins and marginal radular 

spinules in cells r2, m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing 

simple, membraneous. Hind leg (Fig. 611) saltatorial; metacoxa with conical relatively small 

meracanthus that is bent in the middle; metatibia with genual spine and 1+3+1 sclerotised apical 

spurs; metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 607) slender, gently curved subapically, hairy. Male subgenital plate (Fig. 607) 

subtriangular, round ventrally, hairy in the middle and ventrally. Paramere (Figs. 607, 609) 

lamellar and slender, wide at base, tapering to apex, weakly bent basally, posterior margin 

somewhat straight, weakly curved outward and somewhat blunt apically, with strongly curved 

apical tooth, inner and outer surface hairy. Distal segment of aedeagus (Fig. 610) short, stout, and 

straight, moderately dilated apically to form oblong oval with postero-subapical membranous sac, 

roundly blunt at apex, antero-apical portion slightly curved; sclerotised end tube of ductus 

ejaculatorius stout and sinuous. Female terminalia (Fig. 608) cuneate. Female proctiger relatively 

large, tapering to apex, strongly curved upward in apical third, acute apically, hairy, relatively 

long simple setae in the middle, small peg setae densely grouped in apical third; circumanal ring 

relatively short, consisting of two unequal rows of pores. Subgenital plate relatively small, 

triangular, dorsal margin somewhat straight, ventral margin weakly angled in the middle, acute 

apically, hairy in the middle and ventral surface, small peg setae distributed in apical half, dense 

apically. Lateral valvulae oblong oval, pointed and bluntly rounded apically; dorsal valvulae 

cuneate, weakly curved; ventral valvulae weakly curved subapically.  

Fifth instar immature (Figs. 97, 612, 613). Body (Fig. 97) pale green with brown 

tergites, legs, and wing pads, elongate. Antenna 7-segmented, brown with dark segment 7. 

Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal setae, two simple setae 
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on anterior and seven setae on lateral to posterior margin; hindwingpad with two simple setae on 

posterior margin. Legs stout, with capitate setae. Caudal plate rough, otherwise somewhat 

straight, round posteriorly, slightly protruded posterior apex, seven stout simple setae on either 

side. Abdomen with two somewhat large lateral and two small submedian free sternites on either 

side of mid-line (Fig. 612). Circumanal ring (Fig. 613) subreniform, small, deeply concave 

dorsally, lateral margin somewhat straight, close to hind margin almost touching; composed of a 

single row of rod-like pores; inner circumanal ring consisting of a single row of small pores.  

Etymology. Named after its host plant genus, Elaeagnus. 

Distribution. China (Shanxi), China North-Central, Japan (Hokkaido, Honshu, Kyushu, 

Shikoku), Manchuria, Russia (Sakhalin), South Korea (CB, CN, GB, GG, GN, GW, JB, JJ, JN). 

Host plant. Elaeagnus L., E. glabra Thunb., E. macrophylla Thunb., E. multiflora Thunb., 

E. umbellata Thunb. (Elaeagnaceae), confirmed by the presence of immatures. 

Comments. Cacopsylla elaeagni shares with C. kiushuensis from Japan the general 

structure of male terminalia and the apically upturned female terminalia but differs in the 

forewing which bears obscure brownish markings at the end of cells r2, m1, m2, and cu1.  

Kwon (1983) described Cacopsylla hanlabori based on a single female from Jeju Island. 

The species very closely related to C. elaeagni. According to Kwon (1983), the major difference 

between the two is the general coloration which is ‘yellowish orange’ in the former and 

‘yellowish green to olive green or yellowish brown’ in the latter; the genal processes looks 

slightly narrow from his illustration. We collected large series of specimens in several localities 

on Jeju Island, and which suggest that these differences are within the range of intraspecific 

variation. In general, coloration varies from teneral stage to maturation. We strongly suspected 
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that both species, C. elaeagni and C. hanlabori, are conspecific. For this reason, here we 

synonymise the two taxa.  

 

Cacopsylla elaeagnicola (Miyatake, 1963) 

Figs. 98, 99, 614−622 

 

Psylla elaeagnicola Miyatake, 1963: 352. 

Cacopsylla elaeagnicola: Park, 1996: 271. 

 

Material examined. South Korea: 41 ♂, 36 ♀, JJ, Jeju-si, Youngsil, 17.x.1977, (K.R. 

Choe), (NAAS, dry mounted); 3 ♂, 4 ♀, GN, Mt. Gaji, 10.v.1981, (Y.J. Kwon), (NIBR, dry 

mounted); 2 ♂, 3 ♀, GB, Mt. Palgong, 27.v.1981, (Y.J. Kwon), (NIBR, dry mounted); 3 ♂, 2 ♀, 

JJ, Mt. Halla, 22.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♀, GB, Mt. Juwang, 19.vii.1982, 

(Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 2 ♀, GW, Mt. Seolak, 30.vii.1982, (Y.J. Kwon), (NIBR, 

dry mounted); 5 ♂, 9 ♀, JJ, Mt. Halla, 10.ix.1985, (K.S. Boo), (NAAS, dry mounted); 2 ♂, 3 ♀, 

JJ, Nohyeong-dong 14-1, Eoseungsaeng Horseriding Course, 07.v.2009, Elaeagnus umbellata 

(H.J. Kim), (SNU, slide-mounted, in 95% ethanol); 12 ♂, 7 ♀, 21 immatures, JN, Suncheon-si, 

Juam-myeon, Daegwang-ri, Yongmun, N35°03'14.07" E127°12'23.33", 450 m, 04.v.2014, E. 

umbellata (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 25 ♂, 30 ♀, 14 

immatures, same data but 13.v.2016, E. umbellata (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, 

JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri, Mt. Baegun, 14.vi.2014, E. umbellata (G. 

Cho), (SNU, slide-mounted, in 95% ethanol); 2 ♂, JB, Muju-gun, Mupung-myeon, 30.vi.2014, 

(G. Cho), (SNU, in 95% ethanol); 1 ♂, 2 ♀, 1 exuvia, JN, Gwangyang-si, Ongnyong-myeon, 
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Chusan-ri, SNU Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 26.v.2015, E. 

umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♂, JN, Gwangyang-si, Ongnyong-myeon, 

Donggok-ri, Nonsil, N34°46'50.70" E127°44'33.60", 600 m, 28.v.2015, E. umbellata (G. Cho), 

(SNU, in 95% ethanol); 5 immatures, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, 

12.v.2016, E. umbellata (G. Cho), (SNU, slide-mounted); 8 ♂, 11 ♀, 3 immatures, GN, 

Hamyang-gun, Hyucheon-myeon, Wolpyeong-ri, Odojae, N35°26'40.10" E127°42'02.82", 750 m, 

11.vi.2016, E. umbellata (G. Cho), (SNU, slide-mounted, in 95% ethanol); 14 ♂, 18 ♀, 1 exuvia, 

JJ, Jeju-si, Hangyeong-eup, Cheongsu-ri, Cheongsu Gotjawal, N33°18'27.44" E126°15'17.66", 

50 m, 16.v.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♀, JJ, Seogwipo-si, Andeok-

myeon, Hwasun-ri, Hwasun Gotjawal Forest Eco-trail, N33°15'59.97" E126°19'56.74", 100 m, 

16.v.2018, (G. Cho), (SNU, in 95% ethanol); 1 ♀, JJ, Jeju-si, Jocheon-eup, Gyorae-ri, San 119, 

Gyorae Natural Recreation Forest, N33°26'25.29" E126°40'01.83", 450 m, 17.v.2018, (G. Cho), 

(SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes conical and deflexed, distinctly narrow in apical half, 

obliquely blunt apically (Fig. 614). Two terminal setae of antenna long, subequal in length. 

Forewing (Fig. 615) lacking distinct markings. Paramere (Figs. 616, 618) sinuate, slightly 

swollen in apical third, with small apical tooth. Distal segment of aedeagus (Fig. 619) stout and 

straight, moderately dilated apically, roundly blunt at apex and antero-apical portion weakly 

curved inward. Female terminalia (Fig. 617) cuneate, proctiger tapering to apex, moderately 

upturned and acute apically. 

Fifth instar immature. Forewingpad with dense surface spinules and 10‒11 short 

marginal setae anteriorly and laterally. Caudal plate with seven capitate setae and one small 
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simple seta near circumanal ring on either side marginally (Fig. 621). Circumanal ring (Fig. 622) 

small and reniform, deeply concave dorsally, close to hind margin. 

Description. Adult. Coloration (Figs. 98, 99). Body colour in recently emerged 

specimens light yellow to light brown with off-white longitudinal stripes on thorax, transparent 

forewings with light veins; mature specimens dark yellowish brown to reddish-brown with off-

white patches on head and mesoscutellum, pronotum almost off-white, apex of mesopraescutum 

off-white, off-white longitudinal stripes on mesopraescutum and mesoscutum, respectively, 

forewing transparent with brown indistinct markings at the apex of clavus and yellowish brown 

veins, lighter in basal half. Antenna yellowish brown, segments 6−8 dark brown to black apically, 

segments 9 and 10 entirely black. Genal processes lighter in colour. Compound eyes yellowish 

brown, ocelli orange. Hindwing almost colourless, transparent. Legs yellowish brown; tibiae and 

basitarsi brown. Sternites light pale green in recently emerged specimens and yellowish brown to 

dark brown in mature specimens; terminalia brown to dark brown. 

Structure. Head (Fig. 614) leans downward, wider than thorax; vertex subtrapezoidal, 

covered in microscopic setae, posterior margin gently concave; preocular sclerite narrow; genal 

processes conical and deflexed, wide at base, contiguous from each other basally, distinctly 

narrow in apical half, obliquely blunt apically, hairy. Antenna slender and 10-segmented, with 

subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest; two terminal setae long, 

subequal in length. Forewing (Fig. 615) elongate oval, narrow anteriorly; pterostigma narrow, as 

long as half of vein Rs; costal and anal break present; vein C+Sc evenly a third from base; cell 

c+sc narrow and transverse; vein Rs weakly sinuous, not curved towards fore margin apically; 

veins M and M1+2 evenly curved, M3+4 almost straight; cell m1 triangular; vein Cu1a moderately 

curved in the middle, vein Cu1b short, curved at apex; cell cu1 subtrapezoidal, round dorsally; 
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surface spinules densely spaced, present in all cells with spinule-free bands along the veins and 

marginal radular spinules in cells m1, m2, and cu1, not prominent; veins clothed in very short 

microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 620) relatively short, 

saltatorial; metacoxa with slender and outwardly curved conical meracanthus; metatibia with 

genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; 

metatarsus with two falcate claws. Male proctiger slender, weakly curved subapically, hairy. 

Male subgenital plate (Fig. 616) subtriangular, hairy in the middle and ventrally. Paramere (Figs. 

616, 618) sinuate, bent basally, slightly swollen in apical third, with small apical tooth; inner and 

outer surface covered with simple setae. Distal segment of aedeagus (Fig. 619) stout and 

somewhat straight, broad at base and narrowing to apical third, moderately dilated apically, 

roundly blunt at apex and antero-apical portion weakly curved inward; sclerotised end tube of 

ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 617) cuneate. Female 

proctiger wide at base, tapering to apex, moderately upturned and acute apically, hairy, 3−4 

relatively long simple setae in apical third, short peg setae densely spaced in apical third; 

circumanal ring relatively short, consisting of two unequal rows of pores. Subgenital plate 

cuneate, acute apically, sparsely hairy in the middle and ventrally, small peg setae in subapical 

position. Lateral valvulae oval; dorsal valvulae cuneate, weakly curved; ventral valvulae weakly 

curved subapically.  

Fifth instar immature (Figs. 621, 622). Body off-white to light pale green, elongate. 

Antenna 7-segmented, off-white with dark segment 7. Forewingpad oblong oval, lacking 

humeral lobes and macroscopic dorsal setae, with dense surface spinules and 10‒11 short 

marginal setae anteriorly and laterally; hindwingpad with two apical setae. Legs stout, with 

capitate setae. Caudal plate half-moon shape, dorsal margin weakly sinuous, with seven capitate 
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setae and one small simple seta near circumanal ring on either side marginally. Abdomen with 

one large and one small lateral and one small and one very small and narrow submedian free 

sternites on either side of mid-line (Fig. 621). Circumanal ring (Fig. 622) small and reniform, 

deeply concave dorsally, close to hind margin; composed of a single row of rod-like pores; inner 

circumanal ring consisting of a single row of small pores.  

Etymology. The name of the host plant genus, Elaeagnus, and the Latin suffix -cola (= 

inhabitant). 

Distribution. Japan (Honshu, Kyushu, Shikoku), South Korea (CB, CN, GB, GG, GN, 

GW, JB, JJ, JN). 

Host plant. Elaeagnus L., E. glabra Thunb., E. multiflora Thunb., E. umbellata Thunb. 

(Elaeagnaceae), confirmed by the presence of immatures. 

Comments. Cacopsylla elaeagnicola is easily recognized from the other known Korean 

Elaeagnus feeding congeners by the distinctly smaller body size and the distally narrowing and 

deflexed genal processes. 

 

Cacopsylla fatsiae (Jensen, 1957) 

Figs. 100−102, 623−631 

 

Psylla fatsiae Jensen, 1957a: 21. 

Psylla (Hepatopsylla) fatsiae: Kwon, 1983: 55. 

Cacopsylla fatsiae: Hodkinson, 1988: 1187. 
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Material examined. South Korea: 11 ♂, 14 ♀, 18 exuviae, JN, Yeosu-si, Manheung-

dong, Mt. Cheonseong, 05.vii.2014, Fatsia japonica (G. Cho), (KNA, SNU, dry and slide-

mounted, in 95% ethanol); 1 ♂, 7 ♀, JN, Yeosu-si, Sujeong-dong, Is. Odong, San 1-11, 

27.v.2015, F. japonica (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 6 ♂, 9 ♀, 97 

immatures, 12 exuviae, JJ, Seogwipo-si, Seoho-dong, Oedolgae Resting Area, N33°14'18.22" 

E126°32'52.12", 20 m, 28.iv.2016, F. japonica (G. Cho), (SNU, slide-mounted, in 95% ethanol); 

2 ♂, 5 ♀, JJ, Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" 

E126°21'14.55", 50 m, 28.iv.2016, F. japonica (G. Cho), (SNU, in 95% ethanol); 49 ♂, 27 ♀, 24 

immatures, 4 exuviae, JN, Mokpo-si, Jukgyo-dong, Mt. Yudal, N34°47'28.60" E126°22'28.60", 

200 m, 14.v.2016, F. japonica (G. Cho), (SNU, in 95% ethanol); 2 ♂, 4 ♀, 15 immatures, 4 

exuviae, JJ, Jeju-si, Halla Arboretum, N33°28'05.56" E126°29'33.66", 100 m, 05.v.2018, F. 

japonica (G. Cho), (SNU, in 95% ethanol); 26 ♀, 2 immature, JJ, Jeju-si, Hallim-eup, Hyeopjae-

ri 2487, 16.v.2018, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes somewhat large, conical, slightly swollen and 

divergent subapically (Fig. 623). Two terminal setae of antenna long, subequal in length. 

Forewing (Fig. 624) transparent or flavescent with prominent dark patch at the apex of clavus. 

Paramere (Figs. 625, 627) slender, bent basally, tapering to apex, anterior and posterior margin 

somewhat straight, curved outward apically with strongly curved apical tooth. Distal segment of 

aedeagus (Fig. 628) stout and straight, weakly dilated apically with postero-apical membranous 

sac and narrowing and inwardly curved antero-apical portion. Female terminalia (Fig. 626) 

cuneate, proctiger deeply narrowing to apex in apical third, roundly blunt apically, evenly 

sinuated dorsally, 3−4 long simple setae grouped on apical third. 
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Fifth instar immature. Forewingpad with twelve long and six short marginal simple 

setae and dense surface spinules. Caudal plate transverse, somewhat large, exceeded more than 

half of abdomen with nine long and five short marginal setae marginally on either side (Fig. 630). 

Circumanal ring (Fig. 631) bat-like shape, relatively small, deeply concave dorsally, strongly 

angular in dorsal apex on either side, close to hind margin. 

Description. Adult. Coloration (Figs. 100, 101). Body colour in recently emerged 

specimens light pale yellow or orange to pale yellowish brown with light brown longitudinal 

bands on thorax, reddish-orange patches scattered around pronotum and abdomen, transparent 

forewings with dark cloudy patch at the apex of clavus and light veins; mature specimens 

reddish-brown with dark reddish bands and off-white longitudinal stripes on dorsum of 

mesoscutum, genal processes lighter in colour, middle of pronutum off-white, apex of 

mesopraescutum off-white, off-white spots present on each side of mesoscutellum, forewing 

transparent and flavescent with prominent dark patch at the apex of clavus and brown veins; 

overwintered specimens darker in colour. Antenna yellowish brown, segment 8 dark brown to 

black apically or not, segments 9 and 10 entirely black. Compound eyes yellowish brown, 

reddish-brown basally, ocelli dark orange. Hindwing almost colourless, transparent. Legs brown. 

Sternites and terminalia reddish-brown. 

Structure. Head (Fig. 623) wider than thorax, deflexed; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin gently concave; preocular sclerite very narrow; genal 

processes somewhat large, conical, slightly swollen and divergent subapically, hairy. Antenna 

slender, 10-segmented, with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the 

longest; two terminal setae long, subequal in length. Forewing (Fig. 624) oblong oval; 

pterostigma evenly narrowing to apical third of r1; costal and anal break present; vein C+Sc 
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evenly curved in the middle; cell c+sc transverse; vein Rs weakly sinuous, weakly curved 

towards fore margin apically; veins M and M1+2 gently curved, M3+4 almost straight; cell m1 

triangular; vein Cu1a moderately curved near the middle, vein Cu1b short, curved at apex; cell cu1 

trapezoidal, round dorsally; surface spinules densely spaced, present in all cells with spinule-free 

bands along the veins and indistinct marginal radular spinules in cells r2, m1, m2, cu1. Hindwing 

simple, membraneous. Hind leg (Fig. 629) stout and saltatorial; metacoxa with conical 

meracanthus that is imperceptibly curved outward, otherwise somewhat straight; metatibia with 

genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; 

metatarsus with two falcate claws. Male proctiger (Fig. 625) slender, angular in antero-basal 

portion, widest in the middle, moderately curved inward apically, hairy. Male subgenital plate 

(Fig. 625) somewhat large, subtriangular, round ventrally, hairy. Paramere (Figs. 625, 627) 

lamellar and slender, wide at base, tapering to apex, bent basally, curved outward apically with 

strongly curved apical tooth on inner surface, anterior and posterior margin somewhat straight, 

inner and outer surface hairy with simple setae, postero-basal portion dense. Distal segment of 

aedeagus (Fig. 628) stout and straight, weakly dilated apically with postero-apical membranous 

sac and narrowing and inwardly curved antero-apical portion; sclerotised end tube of ductus 

ejaculatorius stout and weakly sinuous. Female terminalia (Fig. 626) cuneate. Female proctiger 

deeply narrowing to apex in apical third, roundly blunt apically, evenly sinuated dorsally, hairy, 

3−4 long simple setae grouped on apical third, short peg setae densely spaced in apical third; 

circumanal ring relatively long, consisting of a single row of pores. Subgenital plate cuneate, 

acute apically, hairy in the middle and ventrally, short peg setae in apical portion. Lateral 

valvulae bluntly rounded apically; dorsal valvulae cuneate, weakly curved; ventral valvulae 

weakly curved subapically.  
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Fifth instar immature (Figs. 102, 630, 631). Body (Fig. 102) light pale yellow to light 

brown, tergites, legs, and wing pads brown to dark brown, elongate. Antenna 7-segmented, light 

yellowish brown with dark apices of segment 7. Forewingpad oblong oval, lacking humeral lobes 

and macroscopic dorsal setae, with twelve long and six short marginal simple setae and dense 

surface spinules; hindwingpad with two apical long simple setae. Legs stout, with capitate setae. 

Caudal plate transverse, somewhat large, exceeded more than half of abdomen, anterior margin 

irregular and evenly convex, generally round distally but somewhat straight in hind margin, with 

nine long and five short marginal setae marginally on either side. Abdomen with one large and 

one small lateral and one narrow and one small submedian free sternites on either side of mid-

line (Fig. 630). Circumanal ring (Fig. 631) bat-like shape, relatively small, deeply concave 

dorsally, strongly angular in dorsal apex on either side, close to hind margin; composed of a 

single row of long rod-like pores; inner circumanal ring consisting of a single row of small pores.  

Etymology. Named after its host plant genus, Fatsia. 

Distribution. China (Hong Kong), Japan (Hokkaido, Honshu, Kyushu, Shikoku), South 

Korea (GN, JJ, JN), Taiwan, United States of America (California, Washington). 

Host plant. Fatsia japonica (Thunb.) Decne. & Planch., confirmed by the presence of 

immatures, F. polycarpa Hayata, Schefferella heptaphylla (L.) Frodin (Araliaceae). 

Comments. Cacopsylla fatsiae and its host plant native to East Asia but the two have 

been introduced into North America (Percy et al., 2012). 

 

Cacopsylla fulguralis (Kuwayama, 1908) 

Figs. 103, 104, 632−640 
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Psylla fulguralis Kuwayama, 1908: 177. 

Cacopsylla fulguralis: Park, 1996: 271. 

 

Material examined. South Korea: 3 ♂, 3 ♀, JN, Is. Soheuksan, 19.vi.1973, (K.R. Choe), 

(NAAS, dry mounted); 2 ♂, 1 ♀, JJ, Jeju-si, Namwon-myeon, Tosan-ri, 17.iv.1998, (K.M. 

Kwon), (NAAS, dry mounted); 1 ♂, 1 ♀, JJ, Jeju-si, Aewol-eup, Nabeup-ri 1457-1, nabeup 

Subtropical Forest, 21.viii.2014, Elaeagnus macrophylla (G. Cho), (SNU, slide-mounted); 12 ♂, 

19 ♀, 1 immatures, JN, Yeosu-si, Sujeong-dong, Is. Odong, San 1-11, 27.v.2015, E. macrophylla 

(G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 1 ♂, 12 ♀, JJ, Seogwipo-si, 

Jungmun-dong, Yakcheon Temple to seashore, N33°14'34.03" E126°26'53.80", 20 m, 26.iv.2016, 

E. macrophylla (G. Cho), (SNU, in 95% ethanol); 1 ♂, 2 ♀, JJ, Seogwipo-si, Dosun-dong, Trees 

around Dosun Bridge, 27.iv.2016, E. macrophylla (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, JJ, 

Seogwipo-si, Seoho-dong, Oedolgae Resting Area, N33°14'18.22" E126°32'52.12", 20 m, 

28.iv.2016, E. macrophylla (G. Cho), (SNU, in 95% ethanol); 2 ♂, 3 ♀, JJ, Seogwipo-si, 

Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" E126°21'14.55", 50 m, 28.iv.2016, E. 

macrophylla (G. Cho), (SNU, in 95% ethanol); 1 ♀, JJ, Seogwipo-si, Daecheon-dong, Olleh 

tracking course 7, 29.iv.2016, E. macrophylla (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, JJ, 

Seogwipo-si, Sanghyo-dong 1253-1, Research institute of subtropical forest, 31.i.2017, E. 

macrophylla (G. Cho), (SNU, in 95% ethanol); 3 ♂, 8 ♀, GB, Ulleung-gun, Seo-myeon, Taeha-ri, 

Taehahyangmok monorail, N37°30'48.86" E130°47'50.49", 30 m, 29.v.2017, E. macrophylla 

(S.K. Kim), (SNU, in 95% ethanol). 

Diagnosis. Adult. Body (Figs. 103, 104) distinctly dark. Two terminal setae of antenna 

long, subequal in length. Forewing (Fig. 633) opaque and dark brown with triangular clear area 
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near cell r1; surface spinules present in all cells, sparsely spaced with broad spinule-free bands. 

Paramere (Figs. 634, 636) rod-shaped and straight, round apically, with small apical tooth. Distal 

segment of aedeagus (Fig. 637) narrow and curved near middle, dilated apically, with small 

postero-subapical membranous sac, blunt at apex. Female terminalia (Fig. 635) cuneate, proctiger 

upturned a third from the apex, acute apically, subapico-ventral portion blunt and angular. 

Fifth instar immature. Body dark. Forewingpad with moderately long 11‒12 marginal 

simple setae. Caudal plate with four marginal short simple setae present near circumanal ring and 

ten long simple setae on either side (Fig. 639). Circumanal ring (Fig. 640) reniform, small, close 

to hind margin, dorsally concave. 

Description. Adult. Coloration (Figs. 103, 104). Body colour yellowish brown to dark 

brown with off-white patches on head, pronotum, and mesoscutellum, off-white longitudinal 

stripes on mesopraescutum and mesoscutum, translucent dark brownish forewings with triangular 

clear area near vein Cu1b and cell r1, dark brown patch at the apex of clavus, darkened opaque 

parts in apical half or third, dark portions generally expanded to cell cu2 in male specimens, veins 

light and brown in opaque parts. Antenna yellowish brown, segments 3 or 4−8 dark brown to 

black apically, segments 9 and 10 entirely black. Compound eyes reddish-brown, ocelli dark 

orange to red. Hindwing almost colourless, transparent. Legs brown; tip of tibiae and basitarsi 

dark brown. Sternites and terminalia dark brown. 

Structure. Head (Fig. 632) as broad as thorax or slightly wider than thorax; vertex 

subtrapezoidal, covered in microscopic setae, posterior margin evenly concave; preocular sclerite 

small and narrow; genal processes conical, subacute or blunt apically, closely contiguous basally 

and moderately divergent distally, hairy. Antenna 10-segmented and slender with subapical 

rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, two terminal setae long, subequal in 
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length. Forewing (Fig. 633) oblong oval; pterostigma relatively broad at base, evenly narrowing 

to apical fourth of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell 

c+sc transverse and relatively broad; vein Rs sinuous, weakly curved towards fore margin 

apically; vein M moderately curved, somewhat oblique in the middle and weakly recurved near 

branch of veins M1+2 and M3+4; vein M1+2 weakly curved; M3+4 almost straight; cell m1 

subtriangular; vein Cu1a strongly curved in the middle; vein Cu1b short, curved at apex; cell cu1 

subtrapezoidal; surface spinules present in all cells, sparsely spaced most part but dense in apical 

part of cells r1, r2, m1, and m2, spinule-free bands broad, radular marginal spinules present in cells 

r2, m1, and m2; veins clothed in very short microscopic setae. Hindwing simple, membraneous. 

Hind leg (Fig. 638) saltatorial; metacoxa with somewhat short conical meracanthus; metatibia 

with genual spine and 1+3+1 sclerotised tibial spurs; metabasitarsus with two sclerotised spurs; 

metatarsus with two falcate claws. Male proctiger (Fig. 634) slender and cylindrical, weakly 

curved subapically, hairy. Male subgenital plate (Fig. 634) quadrate in lateral aspect, round 

basally, hairy. Paramere (Figs. 634, 636) rod-shaped, slender and almost straight, round apically, 

with small apical tooth on inner side; inner and outer surfaces covered with stout simple setae. 

Distal segment of aedeagus (Fig. 637) narrow and curved near middle, dilated apically, with 

small postero-subapical membranous sac, blunt at apex; sclerotised end tube of ductus 

ejaculatorius slender. Female terminalia (Fig. 635) cuneate. Female proctiger upturned a third 

from the apex, acute apically, subapico-ventral portion blunt and angular, hairy with simple setae, 

dense in the middle of dorsal surface, small peg setae densely spaced in apical third; circumanal 

ring long, slightly less than half of proctiger, consisting of a single row of pores. Subgenital plate 

cuneate, ventral margin angular in the middle, acute apically, laterally covered in short hairs in 

the middle and moderate hairs in the middle of ventral surface, small peg setae densely grouped 
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subapically. Lateral valvulae oval, bluntly rounded apically; dorsal valvulae transverse and 

subtriangular, with strongly protruded conical projection at base, weakly curved apically; ventral 

valvulae weakly curved. 

Fifth instar immature (Figs. 639, 640). Body darker in colour, elongate. Antenna 7-

segmented, off-white with dark segment 7. Forewingpad oblong oval, lacking humeral lobes and 

macroscopic dorsal setae, spinules dense, with moderately long 11‒12 marginal simple setae; 

hindwingpad with two long apical simple setae on posterior margin. Legs moderately long, 

lacking capitate setae. Caudal plate half-moon shaped, dorsal margin sinuous and round 

posteriorly, lacking long dorsal setae, four marginal short simple setae present near circumanal 

ring and ten long simple setae on either side. Abdomen with transverse one large and one 

transverse medium and a small submedian free sternites on either side of mid-line (Fig. 639). 

Circumanal ring (Fig. 640) reniform, small, close to hind margin, dorsally concave; composed of 

a single row of rod-like pores, anterior portion partially extended to contain two rows.   

Etymology. Probably from the Latin adjective fulgurālis (= of lightning, of thunderbolts). 

Distribution. Belgium, France (Channel Islands), Great Britain, Italy, Japan (Honshu, 

Kyushu, Ryukyu, Shikoku), Netherlands, Philippines (Mindanao), Russia (Kuril Islands), South 

Korea (GB, GN, JJ, JN), Spain, Switzerland, Taiwan. 

Host plant. Elaeagnus L., E. commutata Bernh. & Rydb., E. cuprea Rehder, E. glabra 

Thunb., E. macrophylla Thunb., confirmed by the presence of immatures, E. oldhamii Maxim., E. 

pungens Thunb. (Elaeagnaceae). 

Comments. Cacopsylla fulguralis is easily recognized by the unique coloration of 

forewing which is dark brown with triangular transparent area near cell cu1 and also separable 

from the Elaeagnus feeding congeners by the host: evergreen branching shrub E. pungens, rather 
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than deciduous small trees of Elaeagnus. The psyllid and the host, Elaeagnus spp., native to 

temperate and subtropical Asia. Cacopsylla fulguralis introduced mostly into Europe along with 

its host plants that are widely cultivated for ornamental (Mifsud et al., 2010). For this reason, this 

species regarded as a plant pest and had been included in EPPO alert list.  

 

Cacopsylla hederae (Miyatake, 1964) 

Figs. 105, 106, 641−650 

 

Psylla hederae Miyatake, 1964a: 16. 

Psylla (Hepatopsylla) hederae: Kwon, 1983: 68. 

Cacopsylla hederae: Park, 1996: 271. 

 

Material examined. Holotype ♂, Japan: Kyushu, Fukuoka City, Tajima, 29.v.1958, 

Hedera rhombea (Y. Miyatake), (ELKU, dry mounted). South Korea: 2 ♂, JJ, Seogwipo-si, 

Hawon-dong, Wonmansa Temple, 07.v.2009, Hedera rhombea (H.R. Choi), (SNU, slide-

mounted, in 95% ethanol); 42 ♂, 49 ♀, JN, Yeosu-si, Manheung-dong, Mt. Cheonseong, 

07.vi.2014, H. rhombea (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 14 ♂, 9 

♀, same data but 22.vi.2014, H. rhombea (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 7 ♀, same data but 05.vii.2014, (G. Cho), (SNU, in 95% ethanol); 5 ♂, 5 ♀, same data 

but 27.v.2015, H. rhombea (G. Cho), (SNU, in 95% ethanol); 4 ♂, 3 ♀, JN, Wando-gun, Gunoe-

myeon, Daemun-ri, Wando Arboretum, 17.viii.2014, H. rhombea (G. Cho), (KNA, SNU, dry 

mounted, in 95% ethanol); 3 ♂, 8 ♀, JJ, Jeju-si, Aewol-eup, Nabeup-ri 1457-1, Nabeup 

Subtropical Forest, 21.viii.2014, H. rhombea (G. Cho), (SNU, dry mounted, in 95% ethanol); 3 
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♂, 8 ♀, JJ, Seogwipo-si, Daejeong-eup, Mureung-ri, Mureung Gotjawal, 07.viii.2015, H. 

rhombea (G. Cho), (SNU, in 95% ethanol); 82 ♂, 108 ♀, 9 immatures, 5 exuviae, JJ, Seogwipo-

si, Jungmun-dong, Yakcheon Temple to seashore, N33°14'34.03" E126°26'53.80", 20 m, 

26.iv.2016, H. rhombea (G. Cho), (SNU, slide-mounted, in 95% ethanol); 1 ♀, JJ, Seogwipo-si, 

Seoho-dong, Oedolgae Resting Area, N33°14'18.22" E126°32'52.12", 20 m, 28.iv.2016, (G. Cho), 

(SNU, in 95% ethanol); 1 ♀, GB, Ulleung-gun, Seo-myeon, Taeha-ri, Taeha-ryeong, 

N37°29'22.96" E130°50'07.40", 300 m, 28.v.2017, (S.K. Kim), (SNU, in 95% ethanol); 5 ♂, 5 ♀, 

JJ, Jeju-si, Halla Arboretum, N33°28'05.56" E126°29'33.66", 100 m, 05.v.2018, H. rhombea (G. 

Cho), (SNU, in 95% ethanol); 2 ♀, JJ, Jeju-si, Hangyeong-eup, Cheongsu-ri, Cheongsu Gotjawal, 

N33°18'27.44" E126°15'17.66", 50 m, 16.v.2018, (G. Cho), (SNU, in 95% ethanol); 1 ♂, JJ, 

Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" E126°21'14.55", 50 m, 

16.v.2018, (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, JJ, Jeju-si, Hallim-eup, Hyeopjae-ri 2487, 

16.v.2018, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Antennal segment 3 the longest but less than 1.5 times as long as 

segment 4, two terminal setae long, longer than the segment, subapical seta longer than apical 

one (Fig. 641). Forewing (Fig. 643) uniformly flavescent; surface spinules present in all cells and 

dense, with narrow spinule-free bands. Paramere (Figs. 644, 646) elongate, bent basally, tapering 

to apex, weakly sinuous, with sclerotised hooked apical tooth. Distal segment of aedeagus (Fig. 

647) somewhat straight, hooked apically and weakly dilated subapically. Female terminalia (Fig. 

645) cuneate, proctiger somewhat straight, otherwise weakly sinuous in apical half dorsally, 

tapering to apex and blunt apically. 

Fifth instar immature. Forewingpad with twelve marginal setae and more than seven 

short marginal setae. Caudal plate with six long setae and three lateral short setae on either side 
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(Fig. 649). Circumanal ring (Fig. 650) large, bow-tie shape, deeply concave in the middle 

dorsally, lateral apices quite angular, lateral margins somewhat straight. 

Description. Adult. Coloration (Figs. 105, 106). Body colour pale yellow to light 

yellowish brown with off-white and pale yellowish patches on head and thorax, off-white 

longitudinal stripes on mesoscutum, translucent and flavescent forewings homochromatic with 

light yellowish brown veins. Antenna yellowish brown, segments 5−8 dark brown to black 

apically, segments 9 and 10 entirely black. Compound eyes pale greyish yellow, ocelli orange. 

Hindwing almost colourless, transparent. Legs pale yellowish brown; tibial, basitarsal spurs and 

claws dark brown. Sternites bright green; terminalia ocher brown. 

Structure. Head (Fig. 642) wider than thorax; vertex quadrilateral like parallelogram, 

covered in microscopic setae, posterior margin moderately concave; preocular sclerite small and 

narrow; genal processes conical and stout, relatively short, subacute apically, somewhat blunt 

subapically, closely contiguous basally and moderately divergent distally, hairy. Antenna (Fig. 

641) slender, 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the 

longest but less than 1.5 times as long as segment 4, two terminal setae long, longer than the 

segment, different in length, subapical seta longer than apical one. Forewing (Fig. 643) oval, with 

slightly narrowing anterior part and broadly rounded apex; pterostigma broad, apically narrowing 

to apical third of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell 

c+sc transverse; vein Rs sinuous, not curved towards fore margin apically; veins M and M1+2 

gently curved; M3+4 imperceptibly sinuous, otherwise almost straight; cell m1 triangular; vein 

Cu1a moderately curved near a third from the base; vein Cu1b short, curved at apex; cell cu1 

subtrapezoidal; surface spinules present in all cells, densely spaced, with narrow spinule-free 

bands, radular marginal spinules present in cells r2, m1, m2, and cu1; veins clothed in very short 
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microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 648) stout and saltatorial; 

metacoxa with well-developed conical meracanthus, curved outward; metatibia with genual spine 

and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus with 

two falcate claws. Male proctiger (Fig. 644) long, weakly curved subapically, hairy. Male 

subgenital plate (Fig. 644) subtrapezoidal, ventrally round, hairy dorsally and ventrally. Paramere 

(Figs. 644, 646) lamellar and elongate, tapering to apex, bent basally, weakly sinuous, with 

sclerotised hooked apical tooth on inner surface; inner and outer surface covered with relatively 

short and dense simple setae. Distal segment of aedeagus (Fig. 647) somewhat straight, hooked 

apically and weakly dilated subapically; sclerotised end tube of ductus ejaculatorius stout, 

weakly sinuous. Female terminalia (Fig. 645) cuneate. Female proctiger somewhat straight, 

otherwise weakly sinuous in apical half dorsally, tapering to apex and blunt apically, hairy with 

short setae dorsally and long setae grouped in apical third, small peg setae densely spaced in 

apical third; circumanal ring moderate in size, exceeding a third of proctiger, straight, consisting 

of a single row of pores. Subgenital plate cuneate, acute and curved apically, ventral margin 

weakly concave in the middle, hairy in apical half, simple setae on ventral surface, small peg 

setae on apical third and ventral portion of apical half. Lateral valvulae oval; dorsal valvulae 

cuneate, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 649, 650). Body light green or pale yellow, oval. Antenna 

7-segmented, off-white with dark apical half of segment 7. Forewingpad oblong oval, lacking 

humeral lobes and macroscopic dorsal setae, spinules dense, with twelve marginal setae and 

more than seven short marginal setae; hindwingpad with two apical setae posteriorly. Legs stout, 

lacking capitate setae. Caudal plate half-moon shaped, antero-apical apices gently protruded, 

remaining part of anterior portion somewhat straight, posterior margin generally round but 
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marginally uneven, with six long setae and three lateral short setae on either side. Abdomen with 

two large transverse rectangular lateral and a small submedian free sternites on either side of 

mid-line (Fig. 649). Circumanal ring (Fig. 650) large, bow-tie shape, deeply concave in the 

middle dorsally, lateral apices quite angular, lateral margins somewhat straight, composed of a 

single row of rod-like pores, some of anterior and posterior portions extended to form two rows; 

inner circumanal ring consisting of two or three rows of small circular pores.  

Etymology. Named after its host plant genus, Hedera. 

Distribution. Japan (Honshu, Kyushu, Shikoku), South Korea (GB, JJ, JN). 

Host plant. Hedera rhombea (Miq.) Bean (Araliaceae), confirmed by the presence of 

immatures. 

Comments. Miyatake (1964a) described Cacopsylla hederae (as Psylla hederae) and 

compared two closely related species in Japan, C. horii (Kuwayama) and C. toroenensis 

(Kuwayama). According to his explanation, although there’s a resemblance in genitalic structures, 

C. hederae and C. toroenensis can be separated, though small, by forewing (entirely flavescent in 

C. hederae and transparent in C. toroenensis) and antennal length, etc. (these morphological 

differences observable in seasonally dimorphic species, e.g. pear psyllids). Inoue (2003) 

synonymised the two in his dissertation and added comments under C. toroenensis, the former is 

found in spring to summer, while the latter in autumn to winter that is the evidence of seasonal 

dimorphism.  

Later, Inoue (2010) suggested that Taiwanese Psylla formosana Yang, 1984 is the most 

closely related to or perhaps a junior synonym of C. toroenensis. Both species collected from 

Taiwan. His opinion of synonymization of winter, C. toroenensis, and summer form, C. hederae, 

was not validly published. Three species, Cacopsylla hederae, C. toroenensis, and Psylla 
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formosana, feeds on the same host, Hedera rhombea (Araliaceae). One more closely related 

species from Japan, Cacopsylla horii, was described without host plant indication. East 

Palaearctic Hedera feeding Cacopsylla species and their relatives should be critically revised.  

 

Cacopsylla intacta (Loginova, 1964) 

 

Psylla intacta Loginova, 1964b: 86. 

Cacopsylla intacta: Park, 1996: 271. 

 

Material examined. Specimens are not available for examination. 

Diagnosis. Adult. According to Kwon (1983), recognized by the paramere that is strongly 

bent basally, narrow in distal half, recurved at the apex.  

Description. Adult. Coloration. Body colour green, or pale yellowish brown to olive 

green. 

Structure. Vertex slightly shorter than half as long as wide. Genal processes rather slender, 

about as long as vertex, more or less divergent distally, deeply concave at outer sides, with apices 

somewhat obtuse and subobliquely terminated. Antenna about 1.5–1.6 times as long as width of 

head. Forewing elongate, with apical margin obliquely rounded; surface spinules prominent, 

leaving narrow but distinct spinule free bands along margins of veins. Male proctiger longer than 

paramere. Parameres strikingly bent near base, narrowed distally, with apex recurved anterad. 

Distal segment of aedeagus somewhat slender; apex well extended ventrad. Female proctiger 

very long and slender, with dorsal margin simply straight, apex roundly terminated. Circumanal 
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ring about one third as long as remainder of proctiger. Subgenital plate much shorter than 

proctiger, with apex sharp.  

Etymology. Probably from the Latin adjective intactus, -a, -um (= untouched). 

Distribution. Kazakhstan, Mongolia, Russia (Altay, Irkutsk), North Korea (HN), Ukraine, 

Uzbekistan.  

Host plant. Salix L., S. pentandra L., S. sungkianica Y.L. Chou & Skvortsov (Salicaceae). 

Comments. Cacopsylla intacta was described by Loginova (1964b) and reported from 

North Korea by Klimaszewski (1967). His material is not available for this study. There’s no 

relevant data of this species from South Korea. The specimens are not directly examined in this 

study, the diagnosis and description were based on the description of Kwon (1983). 

 

Cacopsylla jukyungi (Kwon, 1983) 

Figs. 107−109, 237−242, 651−665 

 

Psylla (Hepatopsylla) jukyungi Kwon, 1983: 67. 

Cacopsylla pyricola sensu Kim et al., 2000: 74; Kang et al., 2012: 145; Park et al., 2013: 72; 

Park et al., 2016: 194, nec Foerster, 1848: 77. 

Caccopsylla [sic] pyricola sensu Kim et al., 2007: 228, nec Foerster, 1848: 77. 

Cacopsylla cinereosignata Luo, Li, Ma & Cai, 2012: 69; synonymised by Cho et al., 2017b: 83. 

Cacopsylla chinensis sensu Inoue et al., 2012: 83; Cho & Lee, 2015d: 64, nec Yang & Li, 1981d: 

37. 

Cacopsylla jukyungi: Cho et al., 2017b: 83. 
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Material examined. Japan: Winter form ‘cinereosignata’: Honshu, Yamaguchi Pref.: 5 

♂, 5 ♀, Yamaguchi City, Atô-jifuku, 5.xii.2013, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry 

mounted); 5 ♂, 4 ♀, Shimonoseki City, Hôhoku-chô, Takibe, Nakabara, 29.xi.2012, P. pyrifolia 

var. culta (H. Inoue), (NIFTS, dry mounted). Kyushu, Saga Pref.: 1 ♀, 4 immatures, Imari City, 

Minamihata-chô, Jûbashi, 12.x.2011, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted); 1 

♂, 2 ♀, same data but 9.ii.2012, (dry mounted, 70% ethanol); 21 ♂, 18 ♀, 8 immatures, Imari 

City, Minamihata-chô, Taniguchi, 12.x.2011, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry and 

slide-mounted, 99.5% ethanol); 19 ♂, 29 ♀, same data but 14.xii.2011; 26 ♂, 13 ♀, 18 

immatures, same data but 8.xi.2012, (dry mounted, 70% ethanol); 1 ♂, Imari City, Ôkawa-chô, 

Tatsugawa, 22.xi.2012, P. pyrifolia var. culta (F. Kuchiki), (NIFTS, dry mounted); 3 ♂, 13 ♀, 1 

immatures, Ogi City, Ogi-machi, Kurihara, 3.ix.2015, P. pyrifolia var. culta (H. Inoue), (NIFTS, 

dry mounted, 99.5% etahnol); 19 ♂, 42 ♀, 1 immature, Ogi City, Ogi-machi, Ikenoue, 3.ix.2015, 

P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted, 99.5% etahnol); 5 ♂, 5 ♀, Imari City, 

Matsuura-chô, Nakanohara, 24.x.2012, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted); 

26 ♂, 24 ♀, Imari City, Matsuura-chô, Sageno, 9.iii.2012, P. pyrifolia var. culta (H. Inoue), 

(NIFTS, dry mounted); 1 ♂, 4 ♀, same data but 27.xi.2012; 9 ♂, 10 ♀, Karatsu City, Kitahata, 

Shige, 22.xii.2011, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted). – Summer form 

‘jukyungi’: Honshu, Yamaguchi Pref.: 116 ♂, 159 ♀, 10 immatures, Shimonoseki City, Hôhoku-

chô, Takibe, Nakabara, 7.vi.2012, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry and slide-

mounted, 99.5% and 70% ethanol); 2♀, Shimonoseki City, Hôhoku-chô, Kitauka, Terahara, 

7.vi.2012 (H. Inoue), (NIFTS, dry mounted); 35 ♂, 38 ♀, Hagi City, Tamagawa-chô, Shimo-

ogawa, 2.viii.2012, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted); 1 ♂, 4 ♀, 7 

immatures, Hagi City, Abu-chô, Fukuga, 2.viii.2012, P. pyrifolia var. culta (H. Inoue), (NIFTS, 
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dry mounted, 70% ethanol). Kyushu, Saga Pref.:52 ♂, 49 ♀, 5 immature, Imari City, 

Minamihata-chô, Jûbashi, 10.viii.2011, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry and slide-

mounted, 99.5% ethanol); 66 ♂, 86 ♀, 4 immatures, Imari City, Minamihata-chô, Taniguchi, 

10.viii.2011, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry and slide-mounted, 99.5% ethanol); 1 

♂, 1 ♀, Kyushu, Saga Pref., Imari City, Matsuura, Sageno, 09.iii.2012, Pyrus pyrifolia var. culta 

(H. Inoue), (SNU, dry mounted); 2 ♂, 2 ♀, Kyushu, Saga Pref., Imari City, Minamihata, 

Taniguchi, 08.v.2012, P. pyrifolia var. culta (H. Inoue), (SNU, dry mounted); 4 ♂, 4 ♀, Kyushu, 

Saga Pref., Imari City, Matsuura-chô, sageno, 09.vii.2012, P. pyrifolia var. culta (H. Inoue), 

(SNU, slide-mounted, 95% ethanol); 3 ♂, 13 ♀, 1 immature, Ogi City, Ogi-machi, Kurihara, 

3.ix.2015, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted, 99.5% etahnol); 19 ♂, 42 ♀, 

1 immature, Ogi City, Ogi-machi, Ikenoue, 3.ix.2015, P. pyrifolia var. culta (H. Inoue), (NIFTS, 

dry mounted, 99.5% etahnol); 1 ♀, Imari City, Matsuura-chô, Nakanohara, 24.x.2012, P. 

pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted); 1 ♀, Imari City, Matsuura-chô, Sageno, 

24.v.2012, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted); 3 ♂, 6 ♀, Karatsu City, 

Kitahata, Shige, 9.vii.2012, P. pyrifolia var. culta (H. Inoue), (NIFTS, dry mounted). South 

Korea: Winter form ‘cinereosignata’: 5 ♂, 7 ♀, GG, Suwon-si, 28.iii.1973 (K.Y. Choi), (NAAS, 

dry mounted); 8 ♂, 11 ♀, Incheon-si, Namdong-gu, Susan-dong, 26.ii.2016 (G. Cho), (KNA, 

NCHU, SNU, slide-mounted, 95% ethanol). – Summer form ‘jukyungi’: 1 ♂ paratype of P. 

jukyungi, GN, Samnam-myeon, 7.vi.1981 (Y.J. Kwon), (NHMB, dry mounted); 3 ♀, GG, 

Suwon-si, 26.v.1980 (C.G. Yoo), (NAAS, dry mounted); 1 ♂, 1 ♀, same data but (K.R. Choi); 20 

♂, 26 ♀, GG, Osan-si, 20.viii.1996, Pyrus pyrifolia var. culta (J.Y. Choi), (NAAS, dry mounted); 

3 ♂, 6 ♀, GN, Gyeongsan-si, Jain-myeon, 26.viii.1998, Pyrus pyrifolia var. culta (J.B. Jeon), 

(NAAS, dry mounted); 4 ♂, 10 ♀, 3 immatures, Incheon-si, Namdong-gu, Susan-dong, Bandi 
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farm, 31.viii.2014, Pyrus pyrifolia var. culta (G. Cho), (KNA, NCHU, SNU, dry and slide-

mounted, 95% ethanol); 5 ♂, 8 ♀, 21 immatures, same data but 19.viii.2015 (SNU, slide-

mounted, 95% ethanol); 6 ♂, 9 ♀, 4 immature, GG, Suwon-si, Gwonseon-gu, Imok-dong, 

NIHHS, 23.ix.2014, Pyrus pyrifolia var. culta (G. Cho) (SNU, dry and slide-mounted, 95% 

ethanol); 1 ♂, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, N37°49'57.48" E128°27'58.87", 

15.vii.2015, P. ussuriensis (G. Cho), (SNU, in 95% ethanol); 6 ♂, 7 ♀, 4 immatures, GW, Inje-

gun, Buk-myeon, Hangye-ri, Moran-gol, 15.vii.2015, Pyrus ussuriensis (G. Cho), (SNU, slide-

mounted, 95% ethanol); 1 ♀, same data but 24.iv.2016 (SNU, in 95% ethanol); 729 immatures, 

JN, Suncheon-si, Seo-myeon, Jibon-ri, Suncheon national university farm education center, 

02.v.2017, P. pyrifolia var. culta (K.Y. Kim), (SNU, in 95% ethanol). 

Diagnosis. Adult. Paramere (Figs. 241, 655, 661) slender, relatively straight, narrowing to 

apex, with small, forward directed apical hook. Apical dilatation of distal segment of aedeagus 

(Figs. 242, 656, 662) subquadrangular with small anterior hook. Female terminalia (Figs. 240, 

654, 660) relatively short. Female proctiger dorsally indented in the middle; long setae in apical 

third arranged in a transverse row, peg setae covering less than apical third. Circumanal ring 

relatively long. Winter form ‘cinereosignata’ (Fig. 107): Forewing (Fig. 658) oval, membrane 

transparent with black marking near the apex of clavus and strongly contrasting dark veins, 

surface spinules present only in cell cu2 near claval suture. Summer form ‘jukyungi’ (Fig. 108): 

Forewing (Figs. 238, 652) oval tinted yellow with surface spinule in all cells.  

Fifth instar immature. Margin of fore and hindwingpad with ten and two capitate setae, 

respectively. Abdomen with two large lateral and two medio-lateral free sternites on either side 

of mid-line. Margin of caudal plate with ten pairs of long and short simple setae, lacking 

sectasetae (Fig. 664). Caudal margin of circumanal ring close to abdominal margin (Fig. 665). 
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Description. Adult. Coloration (Figs. 107, 108). Winter form ‘cinereosignata’ (Fig. 107): 

General body colour dark brown to almost black. Vertex brown with light margins and narrow 

stripes along mid-line. Genal processes brown. Eyes grey, ocelli orange. Antenna dark brown or 

black, segments 3‒6 lighter in basal part. Thorax with light pattern dorsally consisting of a 

whitish submedian transverse band and two whitish lateral spots on either half on pronotum; 

mesopraescutum dark brown anteriorly, brown posteriorly with white hind margin; mesoscutum 

with two submedian and one lateral white longitudinal stripes on either half; anterior edges of 

mesoscutellum white. Legs with ochreous tibiae and basitarsi. Forewing with dark brown or 

almost black veins, apex of clavus with brown patch, membrane sometimes fumous in the middle 

of the cells. Hindwing whitish. Abdominal intersegmental membrane reddish. – Summer form 

‘jukyungi’ (Fig. 108): General body colour light yellowish green to yellowish orange. Eyes 

reddish gray, ocelli yellow. Antenna light brown; antennal segments 4−8 dark brown apically, 

segments 9−10 dark brown to almost black; terminal setae light brown. Head, pronotum, 

mesopraescutum, mesonotum, and metanotum yellowish green. Forewing with pale yellow veins; 

membrane transparent, tinted light yellow, clavus light, lacking brown patch. Hindwing 

transparent, whitish. Legs light yellowish brown; metatibia with dark brown to almost black 

apical tibial spurs, tarsal spurs, and claws. Abdomen light green to greenish yellow. Terminalia 

yellowish brown or ochreous apically. Female and young specimens generally lighter in colour.  

Structure. Head (Figs. 237, 651, 657) slightly broader than thorax; vertex about 0.5 times 

as long as wide, covered with microscopic setae; genal processes conical, weakly divergent, 

subacute apically, as long as vertex; preocular sclerite small and narrow. Antenna 10-segmented, 

relatively short, with subapical rhinarium on each of segments 4, 6, 8 and 9; segment 3 the 

longest; terminal setae on segment 10 subequal in length, the longer about as long as segment 10, 
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the shorter less than 2/3 as long as longer seta. Thorax moderately curved. Forewing (Figs. 238, 

652, 658) oval; pterostigma relatively long; costal and anal break present; vein C+Sc moderately 

curved; cell c+sc relatively small and slender, broadest in the middle; vein Rs sinuous, curved 

towards fore margin in the middle; vein M weakly curved with short diverging branches; vein 

M1+2 weakly curved, reaching wing margin posteriad of wing apex; vein M3+4 almost straight; 

cell cu1 irregularly rhombic; vein Cu1a long, evenly curved in basal two thirds, straight in apical 

third; vein Cu1b relatively short, curved in apical third; forewing margin and veins sparsely 

covered with short setae. Hindwing simple and membraneous. Hind leg (Fig. 663) saltatorial; 

metacoxa with small, conical, subacute meracanthus; metatibia longer than metafemur, bearing 

moderately large genual spine and 1+3‒4+1 apical spurs; metabasitarsus with two small lateral 

spurs; metatarsus with apical segment longer than basal segment. Male proctiger (Figs. 239, 653, 

659) slender and slightly curved with short setae. Subgenital plate (Figs. 239, 653, 659) 

subglobular, sparsely hairy. Paramere (Figs. 241, 655, 661) slender, hooked apically, slightly 

bent basally; outer surface covered with setae; inner surface with long setae in basal half. Distal 

segment of aedeagus (Figs. 242, 656, 662) with subrectangular apical dilatation bearing a small 

anterior hook. Female terminalia (Figs. 240, 654, 660) relatively short, sparsely hairy. Dorsal 

outline of female proctiger relatively straight or weakly curved, indented in the middle; long 

setae in apical third forming indistinct transverse row; circumanal ring long, consisting of two 

rows of uneven pores. Subgenital plate short, cuneate, sparsely covered with short setae. Lateral 

valvulae triangular, rounded and curved apically; dorsal valvulae cuneate, weakly curved, 

abruptly narrowed near apex; ventral valvulae curved near apex, with subapical transverse carina. 

Winter form ‘cinereosignata’: Forewing (Fig. 658) lacking surface spinules except for cell cu2. 

Female proctiger (Fig. 660) relatively thickset and distinctly curved in apical half. ‒ Summer 
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form ‘jukyungi’: Forewing (Figs. 238, 652) with surface spinules present in all cells leaving 

narrow spinule-free stripes along the veins, reduced in basal half of cell c+sc; fine, moderately 

spaced, arranged in irregular rings or transverse rows. Female proctiger (Figs. 240, 654) 

relatively slender and almost straight in apical half.  

Fifth instar immature (Figs. 109, 664, 665). General body colour pale green or yellow 

(Fig. 109); wing pads, caudal plate, claws, and sclerotised spurs dark brown. Body (Fig. 664) 

broad, with relatively long antenna and legs. Body margin with four simple setae on head 

between insertion of antennae, with 10−12 shorter or longer, (sometimes indistinctly) slightly 

capitate setae on forewingpad and two on hindwingpad, and with fourteen long and six short 

simple setae on caudal plate. Eye moderate in size, with a short thickened ocular seta and a 

similar seta behind compound eye near body margin. Antenna relatively long, 7-segmented, with 

a subapical rhinarium on each of segments 3 and 5 and two on segment 7. Legs stout; tarsi with a 

long subapical capitate seta each, mesotibia with two and metatibia with one capitate setae; tarsal 

apical arolium petiolate and triangular. Caudal plate large, broadly rounded apically. Anus on 

venter. Circumanal ring (Fig. 665) large, transversely oval, concave anteriorly; close to posterior 

abdominal margin, distance between posterior margins of circumanal ring and caudal plate much 

shorter than distance between anterior and posterior margins of circumanal ring; outer ring 

composed of a single row of elongate pores.  

Etymology. Not mentioned in the original description. Probably named after Korean 

masculine name, jukyung.  

Distribution. China (Gansu), Japan (Honshu, Kyushu), South Korea (GN, GW, GG). 

Host plant. Pyrus ussuriensis Maxim., P. pyrifolia var. culta (Makino) Nakai (Rosaceae), 

confirmed by the presence of immatures. 
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Comments. Cacopsylla jukyungi and C. cinereosignata share similar male and female 

terminalia but differ in body size, forewing colour and surface spinulation. We interpreted this as 

seasonal dimorphism and previously synonymised the two. 

The records by Kim et al. (2000, 2007), Kang et al. (2012), Park et al. (2013) and Park et 

al. (2016) of C. pyricola from Korea and by Inoue (2012), Katoh et al. (2013, 2014) and Cho & 

Lee (2015d) of C. chinensis from Japan and Korea are misidentifications of C. jukyungi. C. 

jukyungi differs from C. chinensis in the slightly straighter paramere with a stronger curved 

apical hook (slightly curved outward apically in C. chinensis), the slightly shorter male 

subgenital plate (longer in C. chinensis), the dorsally slightly more sinuate female proctiger 

(weakly concave in C. chinensis), the presence of 10 simple setae on forewingpad margin in fifth 

instar immature (9‒11 in C. chinensis) and the weakly concave dorsal margin of outer circumanal 

ring in fifth instar immature (strongly concave in C. chinensis). 

C. jukyungi is currently the economically most important pear psyllid throughout Korea. 

But in Japan, so far, C. jukyungi, occurs only on limited areas of the westernmost of Honshu and 

the northwest of Kyushu. 

 

Cacopsylla juwangsana (Kwon, 1983) 

Figs. 666−673 

 

Psylla (Hepatopsylla) juwangsana Kwon, 1983: 55. 

Cacopsylla juwangsana: Park, 1996: 271. 
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Material examined. South Korea: 1 ♂, 1 ♀, paratypes of Psylla (Hepatopsylla) 

juwangsana, GB, Mts. Palgong, Mt. Gasan, (Y.J. Kwon), (NMW, dry mounted); 5 ♂, 6 ♀, GW, 

Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 18.v.2016, 

(D. Burckhardt), (NHMB, SNU, 70%, 95% ethanol); 2 ♀, same data but (G. Cho), (SNU, 95% 

ethanol). 

Diagnosis. Adult. Genal processes conical, roundly blunt and expanded apically (Fig. 

667). Antennal segment 3 the longest and almost as long as a total length of segments 4 and 5, 

segments 6‒8 subequal in length, two terminal setae long, subequal in length each other and the 

segment (Fig. 666). Forewing (Fig. 668) transparent and flavescent, veins contrasting; surface 

spinules present in all cells and dense. Paramere (Figs. 669, 671) slender and straight, weakly 

bent basally, subacute apically, anterior margin slightly sinuous laterally, posterior margin almost 

straight, apex with hooked sclerotised apical tooth. Distal segment of aedeagus (Fig. 672) stout 

and straight, antero-apical portion weakly hooked, roundly blunt apically, dilated subapically 

with postero-subapical membranous sac. Female terminalia (Fig. 670) cuneate, proctiger 

narrowing to apex, dorsal margin sinuous, blunt apically. 

Description. Adult. Coloration. Body colour reddish-brown to dark brown with off-white 

and orange marking on head and pronotum, respectively, apical half of mesopraescutum brown, 

orange to brown longitudinal stripes on mesoscutum, mesoscutellum yellowish brown to reddish-

brown, transparent and flavescent forewings with contrasting brown veins. Antenna light brown, 

segments 3 or 4−5 dark brown to black apically, segments 6−8 dark brown to black in apical half 

or almost entirely dark brown to black, segments 9−10 entirely black. Genal processes somewhat 

dark brown. Compound eyes pale brown, ocelli orange. Hindwing almost colourless, transparent. 

Legs yellowish brown to light brown; femur dark brown in male specimens, tibial and basitarsal 
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spurs and claws dark brown. Sternites and terminalia dark brown; abdominal membranes orange 

to orange-brown. Male specimens generally darker in colour. 

Structure. Head (Fig. 667) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin gently concave; preocular sclerite small and narrow; genal 

processes conical, roundly blunt and expanded apically, connected basally and weakly divergent 

distally, hairy, long setae on subapical outer margin. Antenna (Fig. 666) 10-segmented with 

subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest and almost as long as a 

total length of segments 4 and 5, segments 6‒8 subequal in length, two terminal setae long, 

subequal in length each other and the segment. Forewing (Fig. 668) oblong oval, with rounded 

apex; pterostigma evenly narrowing to apical third of r1; costal and anal break present; vein C+Sc 

evenly curved in the middle; cell c+sc transverse; vein Rs sinuous, weakly curved towards fore 

margin apically; veins M and M1+2 gently curved; M3+4 almost straight; cell m1 triangular; vein 

Cu1a moderately and evenly curved near the middle; vein Cu1b short, curved at apex; cell cu1 

subtrapezoidal, rounded dorsally; surface spinules in all cells and densely spaced, with moderate 

spinule-free bands along the veins, radular marginal spinules present in cells r2, m1, m2, and cu1, 

veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 

673) saltatorial; metacoxa with somewhat long and straight conical meracanthus that is bent 

basally; metatibia with weakly developed genual spine and 1+3+1 sclerotised apical spurs; 

metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 

669) slender, strongly curved subapically, hairy. Male subgenital plate (Fig. 669) subpentagonal, 

round ventrally, hairy. Paramere (Figs. 669, 671) slender and lamellar, generally straight, weakly 

bent basally, subacute apically, anterior margin slightly sinuous laterally, posterior margin almost 

straight, with hooked sclerotised apical tooth on inner surface, inner and outer surface hairy. 
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Distal segment of aedeagus (Fig. 672) straight, antero-apical portion weakly hooked, roundly 

blunt apically, dilated subapically with postero-subapical membranous sac that is angular; 

sclerotised end tube of ductus ejaculatorius stout. Female terminalia (Fig. 670) cuneate. Female 

proctiger narrowing to apex, dorsal margin sinuous, blunt apically, hairy, long setae grouped in 

apical third, small peg setae densely spaced in apical third; circumanal ring moderate in size, 

weakly sinuous, consisting of a single row of pores. Subgenital plate cuneate, acute and curved 

apically, convex in ventral half, hairy in the middle and ventrally, short stout setae and small peg 

setae densely spaced apically. Lateral valvulae trapezoidal, blunt apically; dorsal valvulae 

triangular, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Juwangsan (= Mount Juwang). 

Distribution. South Korea (GB, GG, GW). 

Host plant. Salix L. (Salicaceae). 

Comments. According to Kwon (1983), this species closely related to Cacopsylla 

ambigua (as Psylla ambiqua [sic]) in general but well separated by the surface spinulation and 

the female proctiger. Adding additional description, the paramere looks similar but the genal 

processes that is conical but blunt and expanded apically in C. juwangsana and simply conical in 

C. ambigua, the surface spinules dense and relatively prominent in C. juwangsana, rather sparse 

in C. ambigua, and the female proctiger dorsally sinuous, blunt apically, and relatively short in C. 

juwangsana, rather long, round apically, and straight in C. ambigua. 
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Cacopsylla koreacola (Kwon, 1983) 

 

Psylla (Hepatopsylla) koreacola Kwon, 1983: 63. 

Cacopsylla koreacola: Park, 1996: 271. 

 

Material examined. 1 ♀, paratype of Psylla (Hepatopsylla) koreacola, GW, Mt. 

Seolagsan, 1650‒1700m, 30.vii.1982, (Y.J. Kwon), (NMW, dry mounted).  

Diagnosis. Adult. According to Kwon (1983), recognized by male paramere that is 

slightly narrowed distally in caudal view and female proctiger with somewhat roundly terminated 

apex but these characters are insufficient for species delimitation. 

Description. Adult. Coloration. Body colour yellowish orange, with orange-red marking; 

vertex with orange-red markings; 2 or 3 apical segments of antenna dark brown; forewing with a 

dark brown spot on the apex of clavus; abdomen mostly reddish-brown; terminalia yellowish 

brown.  

Structure. Vertex nearly half as long as wide. Genal processes slender, about as long as 

vertex, strikingly divergent distally, with apices somewhat obliquely terminated, with outer sides 

deeply concave. Antenna about 1.6 times as long as width of head. Forewing widest at apical 

third; surface spinules present in all cells, leaving moderate spinule free bands along margins of 

veins; pterostigma long. Male proctiger relatively long and slender, slightly curved distally. 

Paramere shorter than proctiger, roundly concave on basal half of anterior side in lateral shape, 

with posterior side more or less straight, apex less sharply recurved. Distal segment of aedeagus 

as long as or slightly exceeding paramere. Female proctiger gently narrowed distally, with apex 
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more or less roundly terminated. Circumanal ring nearly half as long as remainder of proctiger. 

Subgenital plate much shorter than proctiger, with apex sharply pointed in lateral view. 

Fifth instar immature. Unknown. 

Etymology. Korea and the Latin suffix -cola (= inhabitant). Koreanus or koreensis will be 

the correct specific epithets following Latin grammar. Latin suffix -cola can not be combined 

with the place name.    

Distribution. South Korea (GW). 

Host plant. Unknown. 

Comments. Cacopsylla koreacola was poorly described by Kwon (1983) lacking host 

plant indication. According to him, ‘the species resemble Cacopsylla myrtilli (as Psylla myrtilli) 

but distinguished from it by the male genitalia’. He commented only this and not mentioned how 

it differs from other associated taxa. Only 1 female paratype was examined in this study, the 

diagnosis and description were based on the description of Kwon (1983).  

 

Cacopsylla lineaticeps (Kwon, 1983) 

Figs. 110, 674−682 

 

Psylla (Hepatopsylla) lineaticeps Kwon, 1983: 69. 

Cacopsylla lineaticeps: Li et al., 1993: 12; Park, 1996: 271. 

Psylla ginnali Konovalova & Loginova, 1985: 20; synonymised by Cho et al., 2017a: 548. 

Cacopsylla ginnali: Labina et al., 2014: 327. 
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Material examined. South Korea: 1 ♂, 1 ♀, GB, Mt. Juwangsan, 19.vii.1981, (Y. J. 

Kwon), (NMW, dry mounted); 1 ♂, GW, Chuncheon-si, 25.vi.1983, (J.C. Paik), (NAAS, dry 

mounted); 1 ♀, GW, Yeongwol-gun, Hadong, 30.vi.1999, (S.H. Lee), (NAAS, dry mounted); 1 

♂, GB, Bonghwa-gun, Myeonho-myeon, Mt. Munmyeong, 24.v.2007, (S.J. Suh), (NIBR, dry 

mounted); 1 ♀, same data but 26.v.2007, (S.J. Suh), (NIBR, dry mounted); 1 ♂, 1 ♀, GW, Inje-

gun, Girin-myeon, Bangdong-ri, Bangtae National Recreation Center, 20.vi.2013, (G. Cho), 

(SNU, dry mounted, in 95% ethanol); 12 ♂, 20 ♀, GW, Pyeongchang-gun, Jinbu-myeon, 

Cheokcheon-ri, 08.viii.2013, (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 8 

♂, 14 ♀, same data but 09.viii.2013, Acer tataricum subsp. ginnala (G. Cho), (SNU, dry 

mounted, in 95% ethanol); 1 ♂, GW, Pyeongchang-gun, Bongpyeong-myeon, Changdong-ri, Mt. 

Odae, Sonamu Pension, 08.viii.2013, (R.K. Duwal & G. Cho), (SNU, dry mounted); 4 ♂, 5 ♀, 

GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, 29.v.2014, A. tataricum 

subsp. ginnala (G. Cho), (SNU, slide-mounted, in 95% ethanol); 2 ♂, 5 ♀, GG, Gapyeong-gun, 

Sang-myeon, Sangdong-ri, Mt. Joogeum, 09.v.2014, A. tataricum subsp. ginnala (G. Cho), 

(KNA, SNU, in 95% ethanol); 25 ♂, 14 ♀, GW, Inje-gun, Buk-myeon, Yeonhwadong-ro, 

04.vi.2014, (G. Cho), (SNU, slide-mounted, in 95% ethanol); 1 ♂, 1 ♀, same data but (R.K. 

Duwal), (SNU, dry mounted); 6 ♂, 5 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, 

Sambong National Recreation Center, 06.vi.2015, A. tataricum subsp. ginnala (G. Cho), (SNU, 

dry mounted, in 95% ethanol); 1 ♂, same data but 18.v.2016, (SNU, in 95% ethanol); 8 ♂, 7 ♀, 

GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, San 66, 07.vi.2015, A. tataricum subsp. 

ginnala (G. Cho), (SNU, dry mounted, in 95% ethanol); 1 ♂, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 07.vi.2015, A. tataricum subsp. ginnala 

(G. Cho), (SNU, in 95% ethanol); 9 ♂, 4 ♀, GW, Inje-gun, Buk-myeon, Hangye-ri, Moran-gol, 
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15.vii.2015, A. tataricum subsp. ginnala (G. Cho), (SNU, in 95% ethanol); 1 ♀, GW, Inje-gun, 

Inje-eup, Gwidun-ri 1028, 15.vii.2015, A. tataricum subsp. ginnala (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, 1 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, Mt. Jeombong, Danmok-ryeong, 

15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 79 ♂, 97 ♀, 1 immature, 1 exuvia, GW, 

Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 850 m, 

25.v.2016, A. tataricum subsp. ginnala (G. Cho), (SNU, slide-mounted, in 95% ethanol); 3 ♂, 5 

♀, GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, N37°41'32.94" 

E127°24'22.80", 450 m, 09.v.2016, A. tataricum subsp. ginnala (G. Cho), (SNU, in 95% ethanol); 

5 ♂, 7 ♀, GW, Chuncheon-si, Nam-myeon, Gajeong-ri, 19.v.2017, (E. Lim), (SNU, in 95% 

ethanol); 1 ♂, 1 ♀, GG, Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-sa valley, 

N37°31'59.22" E127°30'13.65", 200 m, 04.vi.2017, A. tataricum subsp. ginnala (G. Cho), (SNU, 

in 95% ethanol); 1 ♀, same data but 16.vi.2018, A. tataricum subsp. ginnala (G. Cho), (SNU, in 

95% ethanol); 2 ♂, 2 ♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi 

waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, A. tataricum subsp. ginnala (G. 

Cho), (SNU, in 95% ethanol); 2 ♂, 4 ♀, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 

49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 11.vi.2017, A. tataricum subsp. 

ginnala (G. Cho), (SNU, in 95% ethanol); 1 ♂, 3 ♀, same data but 01.vii.2017, (G. Cho), (SNU, 

in 95% ethanol); 4 ♂, 3 ♀, GG, Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 

19.vi.2017, A. tataricum subsp. ginnala (G. Cho), (SNU, in 95% ethanol); 2 ♀, GW, Yeongwol-

gun, Gimsatgat-myeon, Nae-ri 20, N37°02'14.79" E128°45'43.40", 750 m, 01.vii.2017, A. 

tataricum subsp. ginnala (G. Cho), (SNU, in 95% ethanol); 8 ♂, 10 ♀, GW, Yeongwol-gun, 

Jucheon-myeon, Panun-ri 1246-1, 450 m, 11.v.2018, A. tataricum subsp. ginnala (G. Cho), 

(SNU, in 95% ethanol). 
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Diagnosis. Adult. Genal processes massive, truncate apically (Fig. 674). Forewing (Fig. 

675) transparent with obscure dark band on posterior margin and asymmetrically rounded apex. 

Paramere (Figs. 676, 678) stout and straight, weakly narrowing to apex, subacute apically, with 

sclerotised apical tooth. Distal segment of aedeagus (Fig. 679) somewhat straight, roundly blunt 

apically, dilated apically with postero-subapical angular membranous sac. Female terminalia (Fig. 

677) large and cuneate, proctiger narrowing to apex, straight in apical half, roundly blunt apically. 

Fifth instar immature. Wing pads with one posterior apical seta, respectively. Caudal 

plate with 9‒10 marginal simple setae on either side (Fig. 681). Circumanal ring (Fig. 682) small, 

reniform, in subterminal position, composed of a single row of rod-like pores, anterior half 

extended to form two or three rows. 

Description. Adult. Coloration (Fig. 110). Body colour bright lemon green to light green 

with light yellowish brown indistinct markings on dorsum of head and thorax, respectively, 

transparent forewings with dark brown to black vein A, dark brown to black cloudy blurred 

marking at the apex of clavus, and dark brown to black band present on posterior margin from 

cell r2 to cell cu1 continuously, veins light and off-white. Antenna light pale yellow to yellowish 

brown, segments 1−2 lighter in colour, segments 4−8 dark brown to black apically, segments 9 

and 10 entirely black. Genal processes somewhat lighter in colour. Compound eyes off-white or 

grey, ocelli dark yellow or orange. Hindwing almost colourless, transparent. Legs light pale 

yellowish brown; coxa, femur somewhat light pale green; tip of tibiae, basitarsi, and claws light 

yellowish brown. Sternites light yellow to light pale yellowish green; terminalia light brown 

apically. 

Structure. Head (Fig. 674) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae; preocular sclerite small and narrow, posterior margin evenly concave; genal 
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processes massive, truncate apically, connected basally from each other, hairy. Antenna slender, 

10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. 

Forewing (Fig. 675) oblong oval, with slightly asymmetrically rounded apex; pterostigma 

narrowing to apical half of r1; costal and anal break present; vein C+Sc evenly curved in the 

middle; cell c+sc transverse; vein Rs sinuous, not curved towards fore margin apically; veins M 

evenly curved; vein M1+2 weakly curved basally, otherwise relatively straight; M3+4 almost 

straight; cell m1 triangular; vein Cu1a curved near the middle; vein Cu1b short, curved at apex; cell 

cu1 subtrapezoidal; surface spinules present in all cells and densely spaced, with narrow spinule-

free bands along the veins, radular marginal spinules present in cells m1, m2, and cu1, veins 

clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 680) 

stout and saltatorial; metacoxa with relatively short conical meracanthus that is curved outward 

near middle; metatibia with genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus with 

two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 676) slender, 

weakly curved subapically, hairy. Male subgenital plate (Fig. 676) quadrate, hairy dorsally and 

ventrally. Paramere (Figs. 676, 678) stout and lamellar, somewhat straight, wide at base, 

subacute apically, weakly narrowing to apex, with sclerotised apical tooth on inner surface, inner 

and outer surface hairy. Distal segment of aedeagus (Fig. 679) weakly sinuated, otherwise 

relatively straight, roundly blunt apically, dilated apically with postero-subapical membranous 

sac that is angular; sclerotised end tube of ductus ejaculatorius thick and stout, tapering to apex. 

Female terminalia (Fig. 677) large and cuneate. Female proctiger narrowing to apex, evenly 

convex in the middle, straight in apical half, roundly blunt apically, hairy, long setae on apical 

third, short simple setae and small peg setae densely spaced in apical third; circumanal ring 

moderate in size, consisting of a single row of pores. Subgenital plate cuneate, wide at base, 
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acute apically, angular and convex in the middle ventrally, hairy in apical half, several short stout 

simple setae and small peg setae present apically. Lateral valvulae irregularly spherical, bluntly 

rounded apically; dorsal valvulae cuneate, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 681, 682). Body pale yellow to light yellowish green, 

elongate. Antenna 7-segmented, off-white with dark apices of apical half of segment 7. 

Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal setae, wingpads with 

one posterior apical seta, respectively, very small short marginal setae sparsely distributed. Legs 

stout and moderately long, lacking capitate setae. Caudal plate half-moon shaped, anterior 

margin somewhat straight, posteriorly indented, otherwise generally round, lacking long dorsal 

setae, 9‒10 marginal simple setae on either side. Abdomen with two medium lateral and five 

medium submedian free sternites on either side of mid-line (Fig. 681). Circumanal ring (Fig. 682) 

small, reniform, in subterminal position, composed of a single row of rod-like pores, anterior half 

extended to form two or three rows.  

Etymology. From the Latin adjective līneātus (lined) and the suffix -ceps (= headed, fold). 

Distribution. China, Russia, South Korea (GB, GG, GW). 

Host plant. Acer L., A. tataricum L. subsp. ginnala (Maxim.) Wesm. (Sapindaceae), 

confirmed by the presence of immatures. 

Comments. The narrow forewing bearing an apical, well defined dark band, the male and 

female terminalia, as well as the host, i.e. Acer tataricum L. subsp. ginnala (Maxim.) Wesm. 

(Sapindaceae) define this species. Psylla ginnali Konovalova & Loginova, 1985 shares these 

characters suggesting that it is conspecific with C. lineaticeps. This has been previously 

presumed by Labina et al. (2014). For this reason, we synonymised the two taxa formally (Cho et 

al., 2017a). 
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Cacopsylla maculatili Li, 2011 

Figs. 111−114, 243−254, 683−696 

 

Psylla pyricola sensu Kwon, 1983: 66, p.p. nec Foerster, 1848: 77. 

Cacopsylla maculatili Li, 2011: 1841. 

Cacopsylla (Hepatopsylla) maculatili: Luo et al., 2012: 74; Burckhardt & Ouvrard, 2012: 19, 

combinatio revivisco.  

Cacopsylla qiuzili Li, 2011: 881; Luo et al., 2012: 76; synonymised by Cho et al., 2017b: 89. 

 

Material examined. Japan: Summer form ‘qiuzili’: 96 ♂, 46 ♀, 13 immatures, Honshu, 

Nagano Pref., Kitasaku-gun, Karuizawa-chô, Nagahinata (alt. 1,150 m), 3.vii.2014, Pyrus 

ussuriensis var. hondoensis (H. Inoue), (NIFTS, SNU, dry and slide-mounted, 99.5% and 70% 

ethanol). South Korea: Winter form ‘maculatili’: 5 ♂, 4 ♀, GW, Yangu-gun, Bangsan-myeon, 

Cheonmi-ri, San 1-1, 26.iv.2014, on Prunus padus (S.H. Lee), (KNA, SNU, dry and slide-

mounted, 95% ethanol); 1 ♂, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" 

E128°32'36.72", 900 m, 01.iv.2016, on Pinus sp. (G. Cho), (SNU, 95% ethanol); 1 ♂, same data 

but 06.x.2016, (G. Cho), (SNU, in 95% ethanol); 2 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, 

Gombaeryeong, N38°02'21.61" E128°28'10.25", 1100 m, 24.iv.2016, P. ussuriensis (G. Cho), 

(SNU, in 95% ethanol). – Summer form ‘qiuzili’: 1 ♀, GW, Inje-gun, Buk-myeon, Mt. seolak, 

27.vii.1982, Pyrus ussuriensis (Y.J. Kwon), (NIBR, dry mounted; identified as Psylla pyricola); 

1 ♂, GW, Inje-gun, Hangye-ri, Moran-gol, 15.vii.2015, P. ussuriensis (G. Cho), (SNU, 95% 

ethanol); 5 ♂, 5 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, 6.vi.2015, P. ussuriensis 

(G. Cho), (SNU, dry and slide-mounted, 95% ethanol); 38 ♂, 41 ♀, GW, Hongcheon-gun, Nae-
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myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 7.vi.2015, P. ussuriensis (G. 

Cho), (KNA, NHMB, SNU, dry and slide-mounted, 95% ethanol); 1 ♂, 1 ♀, same data but 

(NHMB, dry mounted); 5 immatures, same data but 18.v.2016, P. ussuriensis (G. Cho), (SNU, 

slide-mounted); 2 ♂, 1 ♀, same data but 19.vi.2018, P. ussuriensis (M.H. Lee), (SNU, in 95% 

ethanol). 

Diagnosis. Adult. Forewing oval (Figs. 244, 250, 684, 690). Genal processes (Figs. 243, 

249, 683, 689) conical and robust. Male terminalia (Figs. 245, 251, 685, 691) relatively small. 

Paramere (Figs. 247, 253, 687, 693) lamellar, weakly s-shaped, slightly narrowing from base to 

apex which is irregularly rounded and slightly projected caudad; posterior margin weakly 

produced. Apical dilatation of distal segment of aedeagus (Figs. 248, 254, 688, 694) triangular, 

spoon-shaped. Female terminalia (Figs. 246, 252, 686, 692) cuneate, relatively short. Long setae 

on proctiger forming an indistinct transverse row. Ventral margin of female subgenital plate 

weakly angular. Winter form ‘maculatili’: Forewing (Figs. 250, 690) with two small fields of 

scattered surface spinules present in only cell cu2, one in the base, the other near apex of claval 

suture. Summer form ‘qiuzili’: Forewing (Figs. 113, 114) tinted yellow, with surface spinules 

present in all cells (Figs. 244, 684); terga of abdominal segments 3−5 dark brown, differing from 

other light yellow segments.  

Fifth instar immature. Margin of fore and hindwingpad with 7–10 (mostly nine) and two 

capitate setae, respectively. Abdomen with two large lateral and two medio-lateral free sternites 

on either side of mid-line. Margin of caudal plate with ten pairs of long and short simple setae, 

lacking sectasetae (Fig. 695). Caudal margin of circumanal ring rather away from abdominal 

margin (Fig. 696). 
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Description. Adult. Coloration (Figs. 111−114). Winter form ‘maculatili’ (Figs. 111, 

112): General body colour dark brown to almost black. Vertex brown with indistinct light 

patterns and dark apical margin. Genal processes brown, apical portion darker in colour. 

Compound eyes brown to reddish-brown, ocelli dark orange. Antenna brown to dark brown, 

segments 3‒6 dark brown to black apically, segments 7‒10 dark brown to black. Thorax with 

light pattern dorsally and whitish lateral spots on either half on pronotum; mesopraescutum dark 

brown anteriorly, brown posteriorly with white lateral and hind margin; mesoscutum with 

reddish-brown longitudinal stripes; anterior edges of mesoscutellum with white spot on each side. 

Legs ochreous; coxa and two third of femur dark brown; tip of tibiae and basitarsi darker in 

colour. Transparent forewing with dark brown veins, apex of clavus with dark brown patch. 

Hindwing transparent, almost colourless. Sternites and terminalia dark brown; abdominal 

intersegmental membranes reddish-brown. – Summer form ‘qiuzili’ (Figs. 113, 114): General 

body colour yellowish brown. Vertex light yellowish brown with light patterns. Genal processes 

yellowish. Compound eyes yellowish brown to brown, ocelli orange. Antenna yellowish brown; 

antennal segments 4−8 dark brown apically, segments 9−10 dark brown to almost black; terminal 

setae light. Pronotum light dorsally, dark brown laterally; mesopraescutum brown with off-white 

spots on the apical edges separately; mesoscutum dark brown with indistinct brown longitudinal 

stripes; mesoscutellum light brown with off-white marking on the submedian edges. Transparent 

and fulvous forewing with dark brown to black markings at the apex of clavus and yellowish 

veins. Hindwing transparent. Legs yellowish brown; metatibia with dark brown to almost black 

apical tibial spurs, tarsal spurs, and claws. Visible sternites 4−5 dark brown to black, 6−8 pale 

green. Terminalia dark brown to black.  
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Structure. Head (Figs. 243, 249, 683, 689) slightly broader than thorax or about as wide as 

thorax; vertex subtrapezoidal, covered with microscopic setae, posterior margin gently concave; 

genal processes conical, moderately divergent, subacute apically, hairy; preocular sclerite small 

and narrow. Antenna 10-segmented, with subapical rhinarium on each of segments 4, 6, 8 and 9; 

segment 3 the longest; terminal setae on segment 10 different in length. Forewing (Figs. 250, 684, 

690) oblong oval, posterior margin round but slightly asymmetrical; pterostigma relatively broad, 

evenly narrowing to apical third of r1; costal and anal break present; vein C+Sc moderately 

curved in the middle; cell c+sc transverse; vein Rs sinuous, not curved towards fore margin 

apically; vein M and M1+2 gently curved; vein M3+4 almost straight; cell m1 subtriangular; cell cu1 

subtrapezoidal, dorsally round; vein Cu1a curved in basal a third, straight in apical two thirds; 

vein Cu1b relatively short, curved apically; surface spinules present only in cell cu2, radular 

marginal spinules present in cells r2, m1, m2, and cu1; forewing margin and veins sparsely 

covered with microscopic setae. Hindwing simple and membraneous. Hind leg saltatorial; 

metacoxa with conical meracanthus; metatibia with genual spine and 1+3+1 sclerotised apical 

spurs; metabasitarsus with two small apical spurs; metatarsus with two falcate claws. Male 

Proctiger (Figs. 245, 251, 685, 691) slender and slightly and evenly curved apically and covered 

with short setae. Subgenital plate (Fig. 245, 251, 685, 691) roundly quadrate or irregularly 

spherical, sparsely hairy. Paramere (Figs. 247, 253, 687, 693) slender and lamellar, robust, 

weakly tapering to apex, slightly bent at base, recurved apically; inner and outer surfaces covered 

with simple setae, postero-basal part relatively dense. Distal segment of aedeagus (Figs. 248, 254, 

688, 694) generally straight, with subtriangular apical dilatation bearing a small anterior hook; 

sclerotised tube of ductus ejacuratorius weakly sinuous. Female terminalia (Figs. 246, 252, 686, 

692) cuneate and relatively short, sparsely hairy. Dorsal outline of female proctiger relatively 
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weakly sinuous, indented in the middle, subacute apically, long setae in apical third, small peg 

setae densely spaced apically. Circumanal ring long, weakly sinuous, consisting of two rows of 

unequal pores. Subgenital plate cuneate, sparsely covered with short setae. Lateral valvulae oval; 

dorsal valvulae cuneate, weakly curved, quite not matching with ventral valvulae; ventral 

valvulae recurved subapically, protruded beyond the end of dorsal valvulae. Winter form 

‘maculatili’: Forewing (Figs. 250, 690) lacking surface spinules except for cell cu2. Female 

proctiger (Figs. 252, 692) relatively thickset and curved in apical half. ‒ Summer form ‘qiuzili’: 

Forewing (Figs. 244, 684) with dense surface spinules present in all cells leaving narrow spinule-

free bands along the veins, reduced in basal a third of cell c+sc. Female proctiger (Figs. 246, 686) 

relatively slender and almost straight in apical half.   

Fifth instar immature (Figs. 695, 696). General body color pale yellowish white. 

Sclerites of body pale brown. Eye reddish-brown. Apical half of antennal segment 7 black. Body 

(Fig. 695) oval in general shape, weakly swollen dorsally. Eye with a short simple ocular seta. 

Antenna slender, slightly longer than forewingpad, consisting of seven segments, with one apical 

rhinarium on each of segments 3 and 5, two on 7. Forewingpad 2.1–2.2 times as long as wide, 

with one or two rather short capitate setae on margin of humeral part and 6–8 (mostly seven) 

long capitate setae on margin of posterior half, with tiny somewhat capitate setae sparsely on 

margin and dorsum. Hindwingpad with two long capitate setae apically, with tiny somewhat 

capitate setae sparsely on dorsum. Legs stout, hairy; meso- and metatibia with 2–3 long capitate 

setae; tarsal apical arolium petiolate and triangular. Abdomen rounded apically. Caudal plate 

with tiny somewhat capitate setae sparsely on dorsum; seven pairs of marginal abdominal setae 

much longer than outer circumanal ring width. Anal plate completely fused with lateral and 

anterior sclerites. Anus located on ventral side. Outer circumanal ring (Fig. 696) relatively small, 
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strongly concave at anterior margin, weakly concave at posterior margin, consisting of a single 

row of slit-like pores; caudal margin located rather away from abdominal margin.  

Etymology. Not mentioned in the original description. Probably from the Latin noun 

macula (= marking or spot on the skin or coat of an animal). 

Distribution. China (Jilin, Liaoning), Japan (Honshu), South Korea (GW, GG). 

Host plant. Pyrus ussuriensis Maxim. (Rosaceae), confirmed by the presence of 

immatures. 

Comments. There are no significant differences in the male and female terminalia C. 

maculatili and C. qiuzili. The two differ in body size, forewing colour, and surface spinulation. 

We interpreted these differences as seasonal dimorphism and synonymised the two nominal 

species. 

P. (H.) pyricola by Kown (1983) is a misidentification of C. maculatili as suggested by 

Kwon’s description and confirmed by material. 

C. maculatili, as defined here, resembles morphologically C. fera (Baeva, 1968) from 

Tadzikistan and Uzbekistan (Baeva, 1968; Burckhardt & Hodkinson, 1986; Luo et al., 2012). C. 

fera differs from C. maculatili in the more rectangular (rather than triangular) apical dilatation of 

the distal segment of the aedeagus, the host (Pyrus korshinskyi Litv. = Pyrus bucharica Litv. 

versus P. ussuriensis) and the geographical distribution (Central Asia versus east Palaearctic). 

These differences, though small, suggest that C. fera and C. maculatili are distinct species. 

 

Cacopsylla mali (Schmidberger, 1836) 

Figs. 115−117, 697−705 
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Chermes mali Schmidberger, 1836: 186. 

Psylla mali: Foerster, 1848: 72. 

Psylla rubida Meyer-Dür, 1871: 398; synonymised by Puton, 1871: 437. 

Psylla viridis Hartig, 1841: 374; synonymised by Burckhardt, 2008: 209. 

Psylla claripennis Meyer-Dür, 1871: 400. 

Cacopsylla mali: Klimaszewski, 1972: 12. 

Psylla (Cacopsylla) mali: Kwon, 1983: 44. 

 

Material examined. South Korea: 1 ♀, GN, Mt. Jirisan, 14.vii.1981, (Y.J. Kwon), 

(NIBR, dry mounted); 1 ♂, GW, Mt. Seolak, 29.vii.1982, (Y.J. Kwon), (NIBR, dry mounted); 3 

♀, same data but 30.vii.1982, (Y.J. Kwon), (NIBR, dry mounted); 2 ♀, GW, Mt. Odae, 

19.ix.1982, (Y.J. Kwon), (NIBR, dry mounted); 70 ♂, 76 ♀, 1 immature, GW, Hongcheon-gun, 

Nae-myeon, Myeonggae-ri 47-2, N37°51'37.44" E128°32'36.72", 900 m, 07.vi.2015, Malus 

baccata (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 170 ♂, 24 ♀, GW, Inje-

gun, Girin-myeon, Jindong-ri, Mt. Jeombong, Danmok-ryeong, 15.vii.2015, M. baccata (G. Cho), 

(KNA, NHMB, SNU, dry and slide-mounted, in 95% ethanol); 62 ♂, 64 ♀, 17 immatures, 1 

exuvia, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 

m, 17.v.2016, Malus sp. (G. Cho), (SNU, in 95% ethanol); 14 ♂, 22 ♀, GW, Pyeongchang-gun, 

Daegwanryeong-myeon, Mt. Balwang, 16.vi.2017, (M. Oh), (SNU, in 95% ethanol); 6 ♂, 5 ♀, 

GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, Sambong National Recreation Forest, 

N37°51'25.14" E128°27'48.33", 800 m, 18.v.2016, Malus sp. (G. Cho), (SNU, in 95% ethanol); 

19 ♂, 16 ♀, GW, Yeongwol-gun, Gimsatgat-myeon, Nae-ri 20, N37°02'14.79" E128°45'43.40", 

750 m, 01.vii.2017, M. baccata (G. Cho), (SNU, in 95% ethanol); 2 ♂, GB, Bonghwa-gun, 
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Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 

01.vii.2017, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes conical, blunt apically (Fig. 697). Paramere (Figs. 699, 

701) sickle-shaped, slightly bent basally, evenly tapering to apex in apical third, with strongly 

sclerotised and inwardly curved hook-like apical tooth. Distal segment of aedeagus (Fig. 702) 

slender and straight, dilated apically to form an irregular rectangle, antero-apical portion 

produced into not curved beak-like shape. Female terminalia (Fig. 700) cuneate, proctiger 

narrowing to apex, dorsal margin generally straight, roundly blunt apically. 

Fifth instar immature. Forewingpad with one basal, one median, and three or four 

subapical long marginal setae laterally. Caudal plate with seven long and five short marginal 

simple setae on either side (Fig. 704). Circumanal ring (Fig. 705) small and reniform, in 

subterminal position. 

Description. Adult. Coloration (Figs. 115, 116). Body colour in recently emerged 

specimens light pale apple green with light pale yellow mesopraescutum anteriorly and indistinct 

pale yellow longitudinal stripes on mesoscutum, transparent forewings with light veins. Antenna 

light yellowish brown, segments 1−2 and basal half of segment 3 lighter in colour, segment 8 

dark brown to black apically, segments 9 and 10 entirely black. Compound eyes off-white or 

grey with yellowish brown line in basal margin, ocelli yellow. Hindwing almost colourless, 

transparent. Legs pale apple green or light yellowish brown; tarsi light brown; tibial and 

basitarsal spurs and claws dark brown. Sternites light apple green to yellowish green; terminalia 

brown apically. 

Structure. Head (Fig. 697) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae; preocular sclerite small and narrow; genal processes conical, blunt apically, 
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contiguous from each other basally and divergent distally, hairy. Antenna slender, 10-segmented 

with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. Forewing (Fig. 698) 

oblong oval, with slightly asymmetrically rounded apex; pterostigma evenly narrowing to apical 

half of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell c+sc 

transverse; vein Rs weakly sinuous; vein M evenly curved; vein M1+2 weakly curved; M3+4 

almost straight; cell m1 triangular; vein Cu1a evenly curved; vein Cu1b short, curved at apex; cell 

cu1 irregularly triangular, round dorsally; surface spinules present in all cells with narrow 

spinule-free bands, radular marginal spinules present in cells r2, m1, m2, and cu1; veins clothed in 

very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 703) saltatorial; 

metacoxa with relatively short conical meracanthus that is curved outward; metatibia with genual 

spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus 

with two falcate claws. Male proctiger (Fig. 699) slender, curved subapically, hairy. Male 

subgenital plate (Fig. 699) irregularly spherical in lateral aspect, hairy ventrally and in dorsal 

margin. Paramere (Figs. 699, 701) sickle-shaped, lamellar, slightly bent basally, evenly tapering 

to apex in apical third, with strongly sclerotised and inwardly curved hook-like apical tooth, 

inner and outer surfaces hairy, postero-basal part dense with relatively long setae. Distal segment 

of aedeagus (Fig. 702) slender and straight, dilated apically to form an irregular rectangle, antero-

apical portion produced into not curved beak-like shape; sclerotised end tube of ductus 

ejaculatorius slender, weakly sinuous. Female terminalia (Fig. 700) cuneate. Female proctiger 

narrowing to apex, dorsal margin generally straight, roundly blunt apically, hairy with short setae, 

long setae on apical third, small peg setae densely spaced in apical fourth; circumanal ring 

relatively small, weakly sinuous, consisting of two almost equal rows of pores. Subgenital plate 

cuneate, acute apically, slightly angular in basal third and apical third, hairy, stout short setae or 
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peg setae on apex. Lateral valvulae spherical; dorsal valvulae cuneate, weakly curved; ventral 

valvulae curved distally.   

Fifth instar immature (Figs. 117, 704, 705). Body (Fig. 117) light pale green with white 

eyes, off-white to light brown wing pads and legs, elongate. Antenna 7-segmented, off-white 

with dark apical half of segment 7. Forewingpad oblong oval, lacking humeral lobes and 

macroscopic dorsal setae, spinules dense, with one basal, one median, and three or four subapical 

long marginal setae laterally; hindwingpad with two long apical setae posteriorly. Legs 

moderately long, lacking capitate setae. Caudal plate half-moon shaped, somewhat blunt 

anteriorly, antero-apical apices round, posteriorly rounded, lacking long dorsal setae, seven long 

and five short marginal simple setae on either side. Abdomen with two large lateral and one large 

submedian free sternites on either side of mid-line (Fig. 704). Circumanal ring (Fig. 705) small, 

reniform, anterior margin moderately concave and posterior margin weakly concave, in 

subterminal position; composed of a single row of rod-like pores, inner circumanal ring 

composed of a single row of circular pores. 

Etymology. Named after its host plant genus, Malus. 

Distribution. Australia, Austria, Belarus, Canada (New Brunswick, Newfoundland, Nova 

Scotia), Caucasus, China, Czech Republic, Denmark, Europe, Great Britain, Hungary, Ireland, 

Italy, Japan (Hokkaido, Honshu), Lithuania, Northern America, Norway, Poland, Russia (Kuril 

Islands), Russian Far East, Slovakia, Slovenia, South Africa, South Korea (GB, GG, GN, GW), 

Sweden, Switzerland, Turkey, United States of America. 

Host plant. Malus Mill., M. asiatica Nakai, M. baccata (L.) Borkh., M. domestica Borkh., 

M. pumila Mill., M. silvestris Mill., M. transitoria (Batalin) C.K. Schneid. (Rosaceae), confirmed 

by the presence of immatures. 
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Comments. Cacopsylla mali commonly known as apple sucker or apple psyllid following 

its host plant. The species widely distributed throughout the Palaearctic area, especially in 

Europe. Seemüller et al. (2003) demonstrated that C. mali was by far the most abundant pest in 

apple orchards but no Phytoplasma transmission was obtained from the species. There are no 

reports of this species damaging cultivated apples in Korea. Prionomitus tiliaris (Dalman, 1820) 

(Encyrtidae), the parasite of C. mali, was reported from North Korean material by Trjapitzin & 

Paik (1996) but it has not been reported from the south. 

 

Cacopsylla moiwasana (Kuwayama, 1908) 

Figs. 118, 706−712 

 

Psylla moiwasana Kuwayama, 1908: 175. 

Cacopsylla moiwasana: Inoue, 2010: 350. 

Psylla midoriae Miyatake, 1963: 339; synonymised by Cho et al., in press. 

Cacopsylla midoriae: Inoue, 2004a: 400. 

Psylla jezoensis Miyatake, 1963: 349; synonymised by Cho et al., in press. 

Cacopsylla jezoensis: Inoue, 2010: 348. 

 

Type material examined. 2 ♀, syntypes of Psylla moiwasana, Moiwa, 28.v.(year not 

given), (SEHU); 1 ♂, holotype of Psylla jezoensis, Jozankei, 15.vii.1953, (K. Sasaki), (ELKU); 1 

♂, holotype of Psylla midoriae, Jyôjyu-sha, Mt. Ishizuchi, Ehime Pref., 24.vii.1958, (M. Udaka) 

(ELKU). 
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Other material examined. Japan: Hokkaido: 9 immatures, Sapporo City, Mt. Moiwa, 

17.vi.1999, on Sorbus alnifolia, (U. Kurosu), (NIFTS, slide-mounted); 1 m$, 1 f£, Tokachi, 

Taiki-chô, Mt. Moiwa, 30.vi.2015, on Sorbus alnifolia (H. Inoue), (NIFTS, dry and slide-

mounted); 1 f£, Biratori-chô, Shukushibetsu-rindô. 1.vii.1998, (N. Takahashi), (NIFTS, slide-

mounted); 1 m$, Hidaka-chô, Chiroro-rindô, 2.vii.1998, (N. Takahashi), (NIFTS, slide-mounted); 

Honshu: 5 m$, 6 f£, 6 immatures, Aomori Pref., Shingô-mura, Herai, Mayogatai, 600 m, 

2.vii.2013, on Sorbus alnifolia (H. Inoue), (NIFTS, dry and slide-mounted, in 99.5% ethanol)); 1 

m$, 3 f£, same data but 2.vii.2015, (dry mounted); 2 m$, 3 f£, 1 immature, same data but on 

Sorbus commixta, (dry and slide-mounted, in 99.5% ethanol); 2 f£, same data but 2.vii.2015, (dry 

mounted); 1 m$, Aomori Pref., Shingô-mura, Herai, Amaike, 310 m, 2.vii.2013, (H. Inoue), 

(NIFTS, slide-mounted); 1 immature, Ibaraki Pref., Daigo-machi, Mt. Yamizo, 860 m, 23.v.2004, 

on Sorbus alnifolia (H. Inoue), (NIFTS, slide-mounted); 2 m$, same data but 27.vi.2004, (dry 

mounted); 4 m$, 5 f£, 6 immatures, same data but on Sorbus japonica, (dry and slide-mounted, in 

99.5% and 70% ethanol); 1 m$, Tochigi Pref., Ashio-machi/Nikkô City, Mt. Hangetsu, 1,700 m, 

5.vi.2004, on Sorbus commixta var. rufo-ferruginea (H. Inoue), (NIFTS, dry mounted); 1 m$, 

Yamanashi Pref., Ashiyasu-mura, Mt. Kitadake, (H. Inoue), (NIFTS, dry mounted); 6 m$, 7 f£, 4 

immatures, Nagano Pref., Shinano-machi, Ooi, 15.vi.2007, on Sorbus alnifolia (S. Usuba), 

(NIFTS, dry and slide-mounted); 1 m$, 1 f£, Nagano Pref., Nagano City, Togakushi, 1,350 m, 

2.vii.2014, (H. Inoue), (NIFTS, slide-mounted); 1 m$, 1 f£, same data but on Sorbus commixta 

(dry mounted); 1 f£, Gifu Pref., Hida City, Kawai, Naratôge, 5.vi.2009, (N. Takahashi), (NIFTS, 

dry mounted); Kyushu: 2 f£, Fukuoka Pref., Saigawa, Mts. Hikosan, Notôge, 800m, 20.viii.1998, 

on Tsuga sieboldii (H. Inoue), (NIFTS, dry mounted); 1 m$, 4 f£, same data but 27.viii.1998, 

(dry and slide-mounted); 1 m$, 1 f£, same data but 12.xi.1998, (dry mounted); 1 m$, 1 f£, same 
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data but 3.xii.1998; 1 m$, 1 f£, same data but 27.iv.1999, no plant data, (dry and slide-mounted); 

7 m$, 9 f£, same data but 26.iv.2001, on Sorbus japonica; 7 f£, 135 immatures, same data but 

1.vi.2001 (dry and slide-mounted, in 70% ethanol); 8 m$, 7 f£, 13 immatures, same data but 

3.vi.2001; 16 m$, 17 f£, same data but 12.vi.2001, (NIFTS, SNU, dry mounted); 5 m$, 5 f£, 

same data but 5.iv.2002; 13 m$, 8 f£, 21 immatures, same data but 5.vi.2002 (dry mounted, in 70% 

ethanol); 1 f£, same data but 18.v.2013, (slide-mounted); 6 m$, 6 f£, 8 immatures, same data but 

9.vi.2014, (slide-mounted, in 99.5% ethanol); 2 f£, same data but 20.v.2015, on Quercus salicina, 

(in 99.5% ethanol). South Korea: 1 ♀, GG, Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, 

Sana-sa valley, N37°31'59.22" E127°30'13.65", 200 m, 04.vi.2017, (G. Cho), (SNU, in 95% 

ethanol); 1 ♀, GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, 

N37°41'32.94" E127°24'22.80", 450 m, 07.vi.2017, (G. Cho), (SNU, in 95% ethanol); 1 ♂, GB, 

Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi waterfall, N36°26'28.87" 

E129°04'48.23", 300 m, 10.vi.2017, on Rubus sp. (G. Cho), (SNU, in 95% ethanol); 1 ♂, GW, 

Yeongwol-gun, Gimsatgat-myeon, Nae-ri 20, N37°02'14.79" E128°45'43.40", 750 m, 

01.vii.2017, (G. Cho), (SNU, slide-mounted); 1 ♀, GB, Uljin-gun, Geumgangsong-myeon, 

Ssangjeon-ri, San 150-1, N36°55'25.99" E129°11'44.72", 550 m, 22.vii.2017, (G. Cho), (NIBR, 

in 95% ethanol); 1 ♂, 1 ♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, 

Araegugolji water reservoir, 07.viii.2017, (E. Lim), (SNU, in 95% ethanol); 2 ♂, GG, 

Namyangju-si, Byeollae-myeon, Yongam-ri 149-6, 12.vii.2018, on light (M. Oh), (SNU, dry 

mounted). 

Diagnosis. Adult. Body (Fig. 118) almost entirely orange. Genal processes relatively 

short and robust, conical and subacute apically, outer margin convex subapically, closely 

contiguous from each other (Fig. 707). Antenna (Fig. 706) relatively short, segment 3 the longest 
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but not much longer, segments 4−8 subequal in length, two terminal setae different in length, 

apical seta half as long as subapical one. Forewing (Fig. 708) translucent and flavescent; surface 

spinules present in all cells, densely spaced, present in all cells covering membrane up to the 

veins. Male proctiger (Fig. 709) short, irregular subpentagonal. Paramere (Figs. 709, 710) 

ensiform and stout, acute apically inwardly curved subapically. Distal segment of aedeagus (Fig. 

711) long and gently sinuated, narrow at neck point, weakly dilated subapically, hooked and 

roundly blunt apically. Female terminalia cuneate, proctiger narrowing to apex, weakly convex 

and imperceptibly curved upward in apical half, roundly blunt apically. 

Description. Adult. Coloration (Fig. 118). Body colour orange, almost homochromatic. 

Antenna orange to light orange-brown, segments 4−8 dark brown to black apically, segments 9 

and 10 entirely black. Compound eyes off-white or grey with orange portions in posterior third, 

ocelli orange. Forewing flavescent and translucent. Hindwing almost colourless, transparent. 

Legs orange to light brown; spurs dark brown. Abdomen orange. Overwintering dark reddish-

brown in general.  

Structure. Head (Fig. 707) almost as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin gently concave; preocular sclerite small and narrow; genal 

processes relatively short and robust, wide at base, conical and subacute apically, outer margin 

convex subapically, closely contiguous in inner surface, their inner longitudinal axis almost 

parallel. Antenna (Fig. 706) relatively short, with subapical rhinarium on segment 4, 6, 8, and 9, 

segment 3 the longest but not much longer, segments 4−8 subequal in length, two terminal setae 

different in length, apical seta short and blunt apically, half as long as subapical seta, subapical 

long seta about as long as the segment. Forewing (Fig. 708) oblong oval; pterostigma relatively 

broad and long, narrowing to apical fourth of r1; costal and anal break present; vein C+Sc evenly 
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curved in the middle; cell c+sc transverse; vein Rs weakly sinuous, not curved towards fore 

margin apically; veins M and M1+2 gently curved; M3+4 almost straight; cell m1 triangular, 

relatively large; vein Cu1a moderately curved near a third from the base; vein Cu1b relatively long, 

curved at apex; cell cu1 relatively large and irregularly triangular; surface spinules present in all 

cells, densely spaced, present in all cells covering membrane up to the veins; veins clothed in 

very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 712) saltatorial; 

metacoxa with conical meracanthus; metatibia with genual spine and 1+3+1 sclerotised apical 

spurs; metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 709) short, irregular subpentagonal, hairy. Male subgenital plate (Fig. 709) large, 

irregular spherical but somewhat straight dorsally and angular antero-apical and antero-basal 

portions, hairy ventrally. Paramere (Figs. 709, 710) ensiform and stout, tapering to apex, acute 

apically, apex trailing, inwardly curved subapically, inner and outer surfaces densely covered 

with setae, postero-basal setae somewhat long and slightly more dense. Distal segment of 

aedeagus (Fig. 711) long and gently sinuated, narrow at neck point, weakly dilated subapically, 

hooked and roundly blunt apically; sclerotised end tube of ductus ejaculatorius short and stout, 

weakly sinuous. Female terminalia cuneate. Female proctiger narrowing to apex, weakly convex 

and imperceptibly curved upward in apical half, roundly blunt apically, hairy with short setae, 

long setae grouped in apical third, short peg setae relatively dense in apical third; circumanal ring 

moderate in size, consisting of a single row of pores. Subgenital plate cuneate, acute apically, 

hairy with short setae. Lateral valvulae oval, slightly pointed apically; dorsal valvulae cuneate, 

weakly curved; ventral valvulae weakly curved.  

Fifth instar immature. Description by Inoue (2004). 

Etymology. Named after its type locality, Moiwa (Sapporo, Hokkaido, Japan). 
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Distribution. Japan (Hokkaido, Honshu, Kyushu, Shikoku), South Korea (GB, GG, GW). 

Host plant. Sorbus japonica (Decne.) Hedlund, S. alnifolia (Sieb. & Zucc.), S. commixta 

Hedl. (Rosaceae), confirmed by the presence of immatures. 

Comments. Cacopsylla moiwasana was known only by two syntypes collected in or 

before 1907 from Hokkaido (Kuwayama, 1908). C. jezoensis was originally described from 

Hokkaido and then recorded from Northern Honshu (Miyatake, 1963, 1969, 1972). C. midoriae 

has been recorded from western Japan (Shikoku, Kyushu and western Honshu) (Miyatake, 1963; 

Inoue, 2004a; Hayashi et al., 2011a, 2011b) and recently discovered from Korea (Cho et al., 

2018). As was suggested by Inoue (2010), above the three species very similar to each other, 

allopatrically distributed, and all or some of them could be synonymous. The present 

investigation of the types of Psylla moiwasana, P. jezoensis and P. midoriae resulted in 

confirmation that the latter two names should be treated as junior synonyms of Psylla moiwasana 

(Cho et al., 2018). 

 We have a strong conviction that the three species, viz. C. jezoensis, C. midoriae and C. 

moiwasana, are synonymous. The comparison of the type specimens of the three species (ELKU, 

SEHU) and a large amount of adult and nymphal materials of this species group from the various 

regions of Japan (NIFTS) and Korea (SNU) shows that the three taxa are conspecific. There are 

no significant differences in the male and female terminalia and also in other structures, viz. 

genal processes, forewing venation, and surface spinulation. For this reason, they were 

synonymised here. As well as morphological consistency between these, we compared 714 bp 

mitochondrial COI sequences of the specimens of the species group from across Japan. As a 

result, there are little differences among the materials (max. 0.8%) (Cho et al., 2018). 
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According to Kwon (2017), he combined this species to the genus Acizzia following 

morphological resemblance without detail reasons in his dissertation. His work was flawed and 

originated from shortcomings and are relevant to the taxonomic decision only after its 

publication. We follow the generic affiliation and concept of Ossiannilsson (1992) and Inoue 

(2004, 2010). 

 

Cacopsylla nopeunsanicola (Kwon, 1983) 

Figs. 119−121, 713−722 

 

Psylla (Hepatopsylla) nopeunsanicola Kwon, 1983: 72. 

Cacopsylla nopeunsanicola: Park, 1996: 272. 

Cacopsylla swidae Inoue, 2004b: 144; synonymised by Cho et al., 2017a: 548. 

 

Material examined. Japan: 3 ♂, 3 ♀, paratypes of Cacopsylla swidae, Honshu, 

Yamanashi Pref., Ashiyasu (2000-2400m), Kitazawa-touge, 11.vii.2001, (H. Inoue), (SNU, dry 

mounted); 1 ♀, Hokkaido, Iwamizawa-shi, Moyocho, Horomuigawa Dam, 31.v.2018, (S. Park), 

(SNU, in 95% ethanol). South Korea: 1 ♂, paratype of Psylla (Hepatopsylla) nopeunsanicola, 

GW, Mt. Seolagsan, 30.vii.1982, (Y. J. Kwon) (NMW, dry mounted); 99 ♂, 107 ♀, 1 immature, 

2 exuviae, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU Arboretum, 21.v.2015, Cornus 

controversa (G. Cho), (NIBR, SNU, dry mounted, in 95% ethanol); 9 ♂, 15 ♀, 10 immatures, 

same data but 22.v.2015, C. controversa (G. Cho), (SNU, dry mounted, in 95% ethanol); 27 ♂, 

35 ♀, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri, Nonsil, N34°46'50.70" 

E127°44'33.60", 600 m, 28.v.2015, C. controversa (G. Cho), (SNU, dry mounted, in 95% 
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ethanol); 2 ♂, 2 ♀, 1 immature, same data but 15.v.2016, C. controversa (G. Cho), (SNU, in 95% 

ethanol); 2 ♂, 1 ♀, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 31.v.2015, (G. Cho), (SNU, in 95% 

ethanol); 31 ♂, 29 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, San 197-1, Sambong 

National Recreation Center, 06.vi.2015, C. controversa (G. Cho), (KNA, SNU, dry and slide-

mounted, in 95% ethanol); 2 ♂, 2 ♀, GW, Pyeongchang-gun, Daegwanryeong-myeon, 

Hoenggye-ri, Mt. Jewang, N37°40'57.17" E128°45'42.85", 850 m, 31.iii.2016, (G. Cho), (SNU, 

in 95% ethanol); 1 ♀, GW, Hongcheon-gun, Nae-myeon, Yuljeon-ri, Yuljeon elementary school, 

N37°49'41.26" E128°15'43.45", 650 m, 01.iv.2016, (G. Cho), (SNU, in 95% ethanol); 7 ♂, 8 ♀, 

1 immature, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 

900 m, 07.vi.2015, C. controversa (G. Cho), (SNU, dry mounted, in 95% ethanol); 5 ♂, 12 ♀, 1 

immature, same data but 17.v.2016, C. controversa (G. Cho), (SNU, in 95% ethanol); 14 ♂, 26 ♀, 

6 immatures, 1 exuvia, JN, Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, N35°03'14.07" 

E127°12'23.33", 450 m, 13.v.2016, C. controversa (G. Cho), (SNU, dry mounted, in 95% 

ethanol); 1 ♂, 1 ♀, JN, Gwangyang-si, Bonggang-myeon, Joryeong-ri, Seongbul Temple, 400 m, 

15.v.2016, C. controversa (G. Cho), (SNU, in 95% ethanol); 22 ♂, 36 ♀, 4 immatures, 1 exuvia, 

GW, Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 

850 m, 25.v.2016, C. controversa (G. Cho), (SNU, in 95% ethanol); 3 ♀, GN, Hamyang-gun, 

Hyucheon-myeon, Wolpyeong-ri, Odojae, N35°26'40.10" E127°42'02.82", 750 m, 11.vi.2016, C. 

controversa (G. Cho), (SNU, in 95% ethanol); 2 ♂, 1 ♀, JJ, Seogwipo-si, Sanghyo-dong 1253-1, 

Research institute of subtropical forest, 31.i.2017, (G. Cho), (SNU, in 95% ethanol); 12 ♂, 33 ♀, 

GB, Ulleung-gun, Seo-myeon, Taeha-ri, Taeha-ryeong, N37°29'22.96" E130°50'07.40", 300 m, 

28.v.2017, (S.K. Kim), (SNU, in 95% ethanol); 2 ♀, GB, Ulleung-gun, Seo-myeon, Taeha-ri, 

Taehahyangmok monorail, N37°30'48.86" E130°47'50.49", 30 m, 29.v.2017, (S.K. Kim), (SNU, 
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in 95% ethanol); 2 ♂, 3 ♀, GW, Inje-gun, Buk-myeon, Hangye-ri, Hangye-ryeong parking area, 

950 m, 02.vi.2017, (S. Lee), (SNU, in 95% ethanol); 2 ♂, 2 ♀, GG, Yangpyeong-gun, Okcheon-

myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" E127°30'13.65", 200 m, 04.vi.2017, (G. 

Cho), (SNU, in 95% ethanol); 1 ♂, GW, Chuncheon-si, Nam-myeon, Gajeong-ri 26-2, 

06.vi.2017, (G. Cho), (SNU, in 95% ethanol); 1 ♂, GG, Gapyeong-gun, Cheongpyeong-myeon, 

Samhoe-ri, Mt. Hwaya, N37°41'32.94" E127°24'22.80", 450 m, 07.vi.2017, (G. Cho), (SNU, in 

95% ethanol); 7 ♂, 14 ♀, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, 

Dalgi waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, C. controversa (G. Cho), 

(SNU, in 95% ethanol); 8 ♂, 9 ♀, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, 

Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 11.vi.2017, C. controversa (G. Cho), 

(SNU, in 95% ethanol); 1 ♂, same data but 01.vii.2017, (G. Cho), (SNU, in 95% ethanol); 12 ♂, 

15 ♀, GW, Pyeongchang-gun, Daegwanryeong-myeon, Mt. Balwang, 16.vi.2017, (M. Oh), 

(SNU, dry mounted, in 95% ethanol); 1 ♀, GG, Gyeonggi-do, Pocheon-si, Soheul-eup, Jikdong-

ri 51-7, National Arboretum, N37°44'57.01" E127°09'47.41", 120 m, 12.iv.2018, C. controversa 

(G. Cho), (SNU, in 95% ethanol); 59 ♂, 71 ♀, 8 immatures, 4 exuviae, JJ, Jeju-si, Jocheon-eup, 

Gyorae-ri, San 119, Gyorae Natural Recreation Forest, N33°26'25.29" E126°40'01.83", 450 m, 

17.v.2018, C. controversa (G. Cho), (SNU, in 95% ethanol); 39 ♂, 36 ♀, 19 immatures, 48 

exuviae, JJ, Seogwipo-si, Daepo-dong, San 1-1, Seogwipo Natural Recreation Forest, 

N33°21'46.48" E126°20'38.76", 320 m, 18.v.2018, C. macrophylla (G. Cho), (SNU, in 95% 

ethanol); 5 ♂, 9 ♀, GW, Pyeongchang-gun, Daegwanryeong-myeon, Yongsan-ri 130, 

Yongpyeong Resort, 07.vi.2018, (S.H. Lee), (SNU, in 95% ethanol); 16 ♂, 34 ♀, GN, 

Sancheong-gun, Sicheon-myeon, Naedae-ri, Seseok, 6.vi.2018, on Abies koreana (S. Park), 
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(SNU, in 95% ethanol); 2 ♀, GN, Hamyang-gun, Macheon-myeon, Gangcheong-ri, 

Yeongsinbong Peak, 16.vi.2018, (S. Park), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes relatively short, strongly deflexed and conical, 

abruptly narrowing in the middle, obliquely blunt apically, their inner longitudinal axis 

subparallel (Fig. 714). Antenna (Fig. 713) short, segment 3 the longest but not much longer, 

segments 4‒8 subequal in length, two terminal setae short. Forewing (Fig. 715) transparent with 

dark brown marking at the apex of clavus, apex slightly asymmetrically rounded, veins 

contrasting. Paramere (Figs. 716, 718) somewhat straight, tapering to apex, with angular antero-

basal projection and hooked apical tooth. Distal segment of aedeagus (Fig. 719) straight, dilated 

apically to form an irregular rectangle, roundly blunt and weakly curved inward apically. Female 

terminalia (Fig. 717) cuneate, proctiger narrowing to apex, dorsal margin evenly sinuated, apex 

subacute but obliquely truncate. 

Fifth instar immature. Forewingpad with dense dorsal spinules and eleven marginal 

capitate setae and five small capitate setae marginally. Dorsal surfaces, head to abdomen, 

covered with small capitate and knob-like setae. Caudal plate large, with eight long and seven 

short capitate setae on either side (Fig. 721). Circumanal ring (Fig. 722) reniform and small, in 

subterminal position. 

Description. Adult. Coloration (Figs. 119, 120). Body colour reddish-brown with dark 

brown markings on vertex, pronotum, and mesoscutellum, less than anterior half and lateral and 

apical margin of mesopraescutum brown, dark brown longitudinal stripes on mesopraescutum, 

transparent forewings with dark brown marking at the apex of clavus and dark brown and 

contrasting veins. Antenna almost dark brown, apical half of segment 2 yellowish brown, 

segment 3 yellowish brown with dark apical tip, basal half of segment 4 brown gradually. Apical 
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part of genal processes darker. Compound eyes cherry red or crimson red, ocelli orange. 

Hindwing almost colourless, transparent. Legs yellowish brown; tip of tibiae and basitarsi brown; 

tarsi, spurs, and claws dark brown. Abdomen generally dark, each sternites dark brown in 

anterior half and greenish brown to yellowish brown in posterior half; terminalia brown. Young 

specimens and female specimens lighter in colour. 

Structure. Head (Fig. 714) broader than thorax; vertex subtrapezoidal, anterior and 

posterior apices strongly protruded, covered in microscopic setae, posterior margin concave; 

preocular sclerite small and narrow; genal processes relatively short, strongly deflexed and 

conical, wide at base, abruptly narrowing in the middle, obliquely blunt apically, contiguous 

from each other, their inner longitudinal axis subparallel, hairy, 2‒3 long setae on outer subapical 

position. Antenna (Fig. 713) relatively short, with subapical rhinarium on segments 4, 6, 8, and 9, 

segment 3 the longest but not much longer, segments 4‒8 subequal in length, two terminal setae 

short, different in length and shorter than the segment. Forewing (Fig. 715) oblong oval, with 

slightly asymmetrically rounded apex; pterostigma evenly narrowing to apical third of r1; costal 

and anal break present; vein C+Sc evenly curved in the middle; cell c+sc transverse; vein Rs 

weakly sinuous, not curved towards fore margin apically; veins M and M1+2 evenly curved; M3+4 

imperceptibly sinuous but generally straight; cell m1 triangular; vein Cu1a moderately curved near 

the middle; vein Cu1b short and straight, not curved at apex; cell cu1 subtrapezoidal, dorsally 

round; surface spinules dense and prominent with narrow spinule-free bands, present in all cells, 

radular marginal spinules present in cells r2, m1, m2, and cu1; veins clothed in very short 

microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 720) short and saltatorial; 

metacoxa with conical meracanthus; metatibia with genual spine and 1+3+1 sclerotised apical 

spurs; metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male 
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proctiger (Fig. 716) slender, curved subapically, hairy. Male subgenital plate (Fig. 716) irregular 

quadrate or subtrapezoidal, round ventrally, hairy dorsally and ventral half. Paramere (Figs. 716, 

718) lamellar and somewhat straight, wide at base and tapering to apex, with angular antero-basal 

projection and hooked apical tooth, inner and outer surface weakly sinuous and hairy, setae of 

postero-basal part dense and relatively long. Distal segment of aedeagus (Fig. 719) straight, 

dilated apically to form an irregular rectangle, roundly blunt and weakly curved inward apically; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 717) 

cuneate. Female proctiger narrowing to apex, dorsal margin evenly sinuated, apex subacute but 

obliquely truncate, hairy with short setae, small peg setae densely spaced in apical third; 

circumanal ring relatively short, consisting of a single row of pores. Subgenital plate cuneate, 

acute and gently curved apically, weakly angular near base and in the middle ventrally, hairy 

with short setae in apical half, stout short setae and small peg setae grouped in subapical to apical 

position. Lateral valvulae oval, pointed apically; dorsal valvulae cuneate, weakly curved; ventral 

valvulae weakly curved.  

Fifth instar immature (Figs. 121, 721, 722). Body generally light green with cherry red 

eye and light brown legs and wing pads (Fig. 121). Antenna 7-segmented, off-white with dark 

apical half of segment 7. Forewingpad oblong oval, lacking humeral lobes, spinules dense, with 

eleven marginal capitate setae and five small capitate setae; hindwingpad with small capitate 

setae dorsally and two apical capitate setae posteriorly. Dorsal surfaces, head to abdomen, 

covered with small capitate and knob-like setae. Legs stout and moderately long, lacking capitate 

setae. Caudal plate large, exceed more than two thirds of abdomen, anterior margin generally 

straight but slightly convex in the middle, posteriorly round but marginally uneven, with eight 

long and seven short capitate setae on either side. Abdomen with two large lateral and one 
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submedian free sternites on either side of mid-line (Fig. 721). Circumanal ring (Fig. 722) 

reniform and small, in subterminal position, dorsally concave, composed of a single row of rod-

like pores; inner circumanal ring composed of a single row of small circular pores.  

Etymology. Korean words nopeun-san (nopeun = high, san = mountain) and the Latin 

suffix -cola (= inhabitant). Latin suffix -cola can not be combined with the place name.  

Distribution. Japan (Hokkaido, Honshu, Shikoku, Kyushu), South Korea (GB, GG, GN, 

GW, JJ, JN). 

Host plant. Cornus controversa Hemsl., C. macrophylla Wall. (Cornaceae), confirmed by 

the presence of immatures. 

Comments. Kwon (1983) described Psylla nopeunsanicola from each a locality in GW 

and JJ, respectively. We collected the species in many places on Cornus controversa (Cornaceae), 

which is its host plant, not Abies sp. as was suggested by Kwon (1983). Inoue (2004b) pointed 

out that the Japanese populations previously referred to the European Cacopsylla melanoneura, 

in fact, belong to a different species, which he named C. swidae after its host Swida controversa, 

a synonym of Cornus controversa. Comparison of specimens of C. swidae from Japan and of C. 

nopeunsanicola from Korea suggests that the two taxa are conspecific for which reason they are 

synonymised (Cho et al., 2017a). 

 

Cacopsylla palgongsana (Kwon, 1983) 

 

Psylla (Hepatopsylla) palgongsana Kwon, 1983: 54. 

Cacopsylla palgongsana: Park, 1996: 272. 
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Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation.  

Diagnosis. Adult. According to Kwon (1983), recognized by the vein M of forewing that 

is strikingly curved at proximal half, male paramere rather straight and subparallel-sided in 

lateral view. 

Description. Adult. Coloration. Body colour pale yellow, with brown markings on 

dorsum and mostly dark brown to black markings on venter and abdomen. Genal processes dark 

brown. Antennal segments 3‒7 dark brown to black apically and apical 3 segments dark brown to 

black. 

Structure. Vertex shorter than half as long as wide. Genal processes a little longer than 

vertex, wide at base, with inner margins slightly contiguous, somewhat obliquely terminated. 

Antenna very long and slender, nearly twice as long as width of head. Forewing with prominent 

surface spinules, leaving broad spinule-free bands along margins of veins; vein M strikingly 

curved at proximal half. Male proctiger somewhat stout, longer than paramere. Paramere rather 

stout, relatively broadly parallel-sided, with apices somewhat dully pointed and curved as hook-

like anterad. Distal segment of aedeagus more or less stout, apex less inflated dorsally near apex.  

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Palgongsan (Mount Palgong). 

Distribution. South Korea (GB). 

Host plant. Unknown. 

Comments. Cacopsylla palgongsana was poorly described by Kwon (1983) from a single 

male specimen without biological information such as host plant, etc. Kwon’s type material is 
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not open to the public for confirmation. The specimens are not directly examined in this study, 

the diagnosis and description were extracted from Kwon (1983).  

 

Cacopsylla peninsularis (Kwon, 1983) 

Figs. 122, 123, 723−728 

 

Psylla (Cacopsylla) peninsularis Kwon, 1983: 46. 

Cacopsylla penninsularis [sic]; Park, 1996: 272, misspelling. 

Psylla (Cacopsylla) peninsularis hanlasanensis Kwon, 1983: 46, synonymised by Park, 1996: 

272. 

Cacopsylla (Hepatopsylla) sorbicoccinea Inoue, 2004a: 409; synonymised by Cho et al., 2017a: 

549. 

 

Material examined. South Korea: 1 ♀, paratype of Psylla (Cacopsylla) peninsularis, GB, 

Mt. Palgongsan, 27.v.1981, (Y. J. Kwon), (NMW, dry mounted); 1 ♀, paratype of Psylla 

(Cacopsylla) peninsularis hanlasanensis, JJ, Mt. Hanlasan, 23.vii.1981, (Y. J. Kwon), (NMW, 

dry mounted); 1 ♂, 3 ♀, Daegu-si, Dong-gu, Gongsan-dong, Mt. Palgong, 01.vii.2014, (G. Cho), 

(SNU, slide-mounted, in 95% ethanol); 34 ♂, 43 ♀, Seoul-si, Gwanak-gu, Daehak-dong, Seoul 

National University, 20.v.2015, Sorbus alnifolia (G. Cho), (KNA, SNU, dry and slide-mounted, 

in 95% ethanol); 1 ♂, 2 ♀, same data but 23.v.2017, (NIBR, SNU, in 95% ethanol); 1 ♀, Seoul-si, 

Gwanak-gu, Daehak-dong, Mt. Gwanak, 09.vii.2015, S. alnifolia (G. Cho), (SNU, in 95% 

ethanol); 3 ♂, 3 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, Mt. Jeombong, Danmok-ryeong, 

N37°49'57.48" E128°27'58.87", 15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 3 ♂, 4 ♀, GB, 
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Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 m, 

12.v.2016, S. alnifolia (G. Cho), (SNU, in 95% ethanol); 1 ♀, GN, Hamyang-gun, Hyucheon-

myeon, Wolpyeong-ri, Odojae, N35°26'40.10" E127°42'02.82", 750 m, 11.vi.2016, (G. Cho), 

(SNU, in 95% ethanol); 3 ♂, GW, Inje-gun, Buk-myeon, Hangye-ri, Hangye-ryeong parking area, 

950 m, 02.vi.2017, (S. Lee), (SNU, in 95% ethanol); 1 ♂, GN, Geoje-si, Dongbu-myeon, 

Gucheon-ri, San 103, Geoje National Recreational Forest, 19.vii.2017, (E. Lim), (SNU, in 95% 

ethanol). 

Diagnosis. Adult. Body (Figs. 122, 123) orange with clear forewing. Two terminal setae 

of antenna long, subequal in length. Forewing (Fig. 724) surface spinules dense and somewhat 

prominent, present in all cells with broad spinule-free bands along the veins. Paramere (Figs. 725, 

727) sickle-shaped, tapering to apex, acute apically with weakly hooked apical tooth. Distal 

segment of aedeagus (Fig. 728) straight, strongly dilated apically to form an irregular 

quadrilateral, blunt and curved inward apically. Female terminalia (Fig. 726) cuneate, proctiger 

narrowing to apex, round apically, apical third weakly curved upward. 

Description. Adult. Coloration (Figs. 122, 123). Body colour bright orange to reddish-

orange uniformly, transparent forewings with yellowish brown veins. Compound eyes dark 

brown with grey internal circular parts, ocelli orange. Antenna yellowish brown, segments 3 or 

4−8 dark brown to black apically, segments 9 and 10 entirely black. Hindwing almost colourless, 

transparent. Legs light orange to light yellowish brown; tibiae, basitarsi, tarsi generally darker in 

colour; tibial, basitarsal spurs and claws dark brown. 

Structure. Head (Fig. 723) wider than thorax; vertex rhombi, covered in microscopic setae, 

posterior margin somewhat concave; preocular sclerite small, not reaching the middle of 

compound eye; genal processes conical, somewhat straight, and subacute apically, connected 
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basally, hairy. Antenna 10-segmented, with subapical rhinarium on segments 4, 6, 8, and 9, two 

terminal setae long, subequal in length, segment 3 the longest. Forewing (Fig. 724) oblong oval, 

anteriorly slightly narrow; pterostigma relatively broad and short, evenly narrowing to apical half 

of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell c+sc transverse; 

vein Rs weakly sinuous, not curved towards fore margin apically; veins M and M1+2 gently 

curved; M3+4 almost straight; cell m1 triangular; vein Cu1a moderately curved near the middle; 

vein Cu1b short but not very short, curved at apex; cell cu1 somewhat large, subtrapezoidal, 

dorsally round; surface spinules dense and somewhat prominent, present in all cells with broad 

spinule-free bands along the veins, radular marginal spinules present in cells r2, m1, m2, and cu1; 

veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg 

saltatorial; metacoxa with conical meracanthus; metatibia with genual spine and 1+3+1 

sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus with two falcate 

claws. Male proctiger (Fig. 725) slender, curved subapically, hairy. Male subgenital plate (Fig. 

725) pear-shaped, antero-apical portion angular and convex, hairy ventrally and dorsally. 

Paramere (Figs. 725, 727) sickle-shaped, tapering to apex, evenly curved inward, acute apically 

with weakly hooked apical tooth, inner and outer surfaces hairy, longer in postero-basal part. 

Distal segment of aedeagus (Fig. 728) straight, strongly dilated apically to form an irregular 

quadrilateral, blunt and curved inward apically, not produced into beak-like shape; sclerotised 

end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 726) cuneate. 

Female proctiger narrowing to apex, round apically, apical third weakly curved upward, hairy, 

long setae in apical third, small peg setae densely spaced in apical third; circumanal ring 

relatively short, consisting of a single row of pores. Subgenital plate cuneate, acute apically, 

angular and convex in ventral half, hairy in apical half, stout short setae and small peg setae 
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present in subapical to apical position. Lateral valvulae quadrate, angles round, blunt apically; 

dorsal valvulae cuneate, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature. Description by Inoue (2004). 

Etymology. From the Latin noun pēnīnsula (= peninsula) and the suffix -āris (= -aris). 

Distribution. Japan (Hokkaido, Honshu, Kyushu), South Korea (GB, GG, GN, GW, JJ). 

Host plant. Sorbus alnifolia (Siebold & Zucc.) K. Koch, S. commixta Hedl. (Rosaceae), 

confirmed by the presence of immatures. 

Comments. The comparison of paratyes of Cacopsylla peninsularis and C. peninsularis 

hanlasanensis with Japanese specimens of C. sorbicoccinea showed that the three taxa are 

conspecific. For this reason, we synonymised C. sorbicoccinea with C. peninsularis. We also 

confirm the synonymy of C. peninsularis hanlasanensis with the latter suggested by Park (1996) 

(Cho et al., 2017a).  

Kwon et al. (2016) listed Cacopsylla peninsularis hanlasanensis as a valid species in their 

checklist but it’s not true. The species formerly synonymised by Park (1996). 

 

Cacopsylla pseudosieboldiani (Konovalova & Loginova, 1985) 

Figs. 124−126, 729−738 

 

Psylla pseudosieboldiani Konovalova & Loginova, 1985: 108. 

Cacopsylla pseudosieboldiani: Labina et al., 2014: 327. 

Psylla (Hepatopsylla) abieti sensu Kwon, 1983: 69; Kwon et al., 2016: 133, p. p., nec 

Kuwayama, 1908: 175, misidentification. 

Psylla koreana Park in Park & Lee, 1992: 108; synonymised by Cho et al., 2017a: 549. 
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Cacopsylla koreana; Park, 1996: 271. 

Cacopsylla sieboldiana Li, 2011: 1106; synonymised by Cho et al., 2017a: 549. 

 

Material examined. South Korea: 1 ♂, 3 ♀, JN, Mt. Naejang, 10.vi.1975, (K.R. Choe), 

(NAAS, dry mounted); 2 ♂, 3 ♀, same data but (J.Y. Shin), (NAAS, dry mounted); 26 ♂, 16 ♀, 

GG, Gwangnueng, 08.vi.1977, (G. Cho), (NAAS, dry mounted); 2 ♂, CB, Mt. Hwangak, 

28.vi.1980, (Y.J. Kwon), (NIBR, dry mounted); 4 ♂, 1 ♀, JB, Mt. Daedun, 29.vi.1980, (Y.J. 

Kwon), (NIBR, dry mounted); 3 ♂, 1 ♀, GN, Mt. Jiri, 14.vii.1981, (Y.J. Kwon), (NIBR, dry 

mounted); 5 ♂, 5 ♀, JJ, Mt. Halla, 22.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 1 ♀, 

identified as Psylla abieti, JJ, Mt. Hanlasan, 22.vii.1981, (Y. J. Kwon), (NMW, dry mounted); 3 

♂, 4 ♀, JN, Gwangju City, 18.v.1982, (Y.J. Kwon), (NIBR, dry mounted); 4 ♂, GW, 

Chuncheon-si, 25.vi.1983, (J.C. Paik), (NAAS, dry mounted); 2 ♂, 4 ♀, Mt. Samak, 500 m, 

26.vi.1983, (J.C. Paik), (NAAS, dry mounted); 1 ♀, JN, Mt. Jiri, Nogodan, 28.vii.1999, (M. 

Kim), (SNU, dry mounted); 1 ♀, JN, Gurye-gun, Toji-myeon, Imgeolryeong, 01.viii.2000, (S.Y. 

Pyo), (SNU, dry mounted); 4 ♂, 3 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, Gombaeryeong, 

10.viii.2012, (S.M. Na), (SNU, dry and slide-mounted, in 95% ethanol); 2 ♂, 2 ♀, GW, Inje-gun, 

Buk-myeon, Hangye-ri, Hangyeryeong, 20.vi.2013, (G. Cho), (SNU, dry mounted, in 95% 

ethanol); 2 ♂, 1 ♀, GW, Inje-gun, Girin-myeon, Bangdong-ri, Mt. Bangtae, National bangtaesan 

recreation forest, 21.vi.2013, (G. Cho), (SNU, in 95% ethanol); 6 ♂, 14 ♀, same data but, 

21.vi.2014, (G. Cho), (SNU, dry and slide-mounted); 17 ♂, 16 ♀, 20 immatures, 2 exuviae, GW, 

Hwacheon-gun, Sanae-myeon, Mt. Baegun, 01.v.2014, Acer pseudosieboldianum (G. Cho), 

(SNU, dry and slide-mounted, in 95% ethanol); 11 ♂, 7 ♀, GG, Gapyeong-gun, Cheongpyeong-

myeon, Samhoe-ri, Mt. Hwaya, N37°41'32.94" E127°24'22.80", 450 m, 02.v.2014, A. 
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pseudosieboldianum (G. Cho), (SNU, slide-mounted, in 95% ethanol); 15 ♂, 13 ♀, same data but 

29.v.2014, (SNU, in 95% ethanol); 9 ♂, 11 ♀, same data but 09.v.2016, (SNU, in 95% ethanol); 

5 ♂, 4 ♀, same data but 07.vi.2017, (SNU, in 95% ethanol); 2 ♂, 3 ♀, GW, Inje-gun, Buk-myeon, 

Yeonhwadong-ro, 04.vi.2014, (R.K. Duwal), (SNU, in 95% ethanol); 18 ♂, 21 ♀, GG, Gunpo-si, 

Sokdal-dong, Surisa Temple, 08.v.2015, A. pictum var. mono (G. Cho), (SNU, dry mounted, in 

95% ethanol); 29 ♂, 24 ♀, same data but 31.v.2015, A. pictum var. mono (G. Cho), (SNU, dry 

mounted, in 95% ethanol); 1 ♂, 2 ♀, JN, Gwangyang-si, Ongnyong-myeon, Mt. Baegun, Nonsil 

village, N34°46'50.70" E127°44'33.60", 600 m, 28.v.2015, A. pseudosieboldianum (G. Cho), 

(SNU, in 95% ethanol); 44 ♂, 36 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, San 197-

1, Sambong National Recreation Center, 06.vi.2015, A. pseudosieboldianum (G. Cho), (KNA, 

SNU, dry and slide-mounted, in 95% ethanol); 68 ♂, 57 ♀, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, 07.vi.2015, Acer spp. (G. Cho), (SNU, dry mounted, in 95% ethanol); 1 ♀, same 

data but 09.ix.2017, (SNU, in 95% ethanol); 1 ♀, same data but 19.vi.2018, (M.H. Lee), (SNU, 

in 95% ethanol); 105 ♂, 98 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, Mt. Jeombong, Danmok-

ryeong, 15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 19 ♂, 14 ♀, same data but 16.vii.2015, A. 

pictum var. mono (G. Cho), (SNU, in 95% ethanol); 28 ♂, 32 ♀, GB, Inje-gun, Inje-eup, Gaa-ri, 

San 1, 16.vii.2015, (G. Cho), (SNU, in 95% ethanol); 5 ♂, 6 ♀, JN, Gwangyang-si, Bonggang-

myeon, Joryeong-ri, Seongbul Temple, 400 m, 15.v.2016, A. pseudosieboldianum (G. Cho), 

(SNU, in 95% ethanol); 2 ♂, 4 ♀, same data but 18.v.2016, A. pseudosieboldianum (G. Cho), 

(SNU, in 95% ethanol); 6 ♂, 4 ♀, JN, Gwangyang-si, Ongnyong-myeon, Mt. Baegun, Nonsil 

village, N34°46'50.70" E127°44'33.60", 600 m, 15.v.2016, A. pseudosieboldianum (G. Cho), 

(SNU, in 95% ethanol); 10 ♂, 3 ♀, 1 immature, GW, Hongcheon-gun, Nae-myeon, Myeonggae-

ri, N37°51'37.44" E128°32'36.72", 900 m, 17.v.2016, A. pseudosieboldianum (G. Cho), (SNU, in 
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95% ethanol); 2 ♀, same data but 18.v.2016, A. pseudosieboldianum (G. Cho), (SNU, in 95% 

ethanol); 33 ♂, 20 ♀, GW, Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae Hill, 

N38°09'24.40" E127°31'23.30", 850 m, 25.v.2016, A. pseudosieboldianum (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, 2 ♀, JJ, Jeju-si, Aewol-eup, Gwangnyeong-ri, Mt. Halla tracking course, 

N33°23'47.34" E126°27'34.43", 680 m, 29.vii.2016, (G. Cho), (SNU, in 95% ethanol); 11 ♂, 8 ♀, 

GW, Inje-gun, Buk-myeon, Hangye-ri, Hangye-ryeong parking area, 950 m, 02.vi.2017, A. 

pseudosieboldianum (S. Lee), (SNU, in 95% ethanol); 4 ♂, 6 ♀, GB, Cheongsong-gun, 

Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi waterfall, N36°26'28.87" E129°04'48.23", 300 

m, 10.vi.2017, A. pseudosieboldianum (G. Cho), (SNU, in 95% ethanol); 1 ♂, 2 ♀, GB, 

Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" 

E128°49'02.96", 750 m, 11.vi.2017, A. pseudosieboldianum (G. Cho), (SNU, in 95% ethanol); 1 

♀, same data but 01.vii.2017, (G. Cho), (SNU, in 95% ethanol); 8 ♂, 5 ♀, GW, Yeongwol-gun, 

Gimsatgat-myeon, Nae-ri 20, N37°02'14.79" E128°45'43.40", 750 m, 01.vii.2017, A. pictum var. 

mono (G. Cho), (SNU, in 95% ethanol); 3 ♂, 2 ♀, GB, Uljin-gun, Geumgangsong-myeon, 

Ssangjeon-ri, San 150-1, N36°55'25.99" E129°11'44.72", 550 m, 22.vii.2017, A. pictum var. 

mono (G. Cho), (SNU, in 95% ethanol); 1 ♀, same data but on light (G. Cho), (SNU, in 95% 

ethanol); 9 ♂, 9 ♀, GG, Gyeonggi-do, Pocheon-si, Soheul-eup, Jikdong-ri 51-7, National 

Arboretum, N37°44'57.01" E127°09'47.41", 120 m, 08.v.2018, A. pseudosieboldianum (G. Cho), 

(SNU, in 95% ethanol); 1 ♀, GG, Yangpyeong-gun, Cheongun-myeon, Dowon-ri, San 172-2, 

N37°32'59.30" E127°47'06.54", 300 m, 23.vi.2018, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes massive, obliquely truncate apically (Fig. 730). 

Forewing (Fig. 731) uniformly fulvous; surface spinules very dense, present in all cells covering 

membrane up to the veins. Paramere (Figs. 732, 734) lanceolate, tapering to apex, weakly curved 
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inward, acute apically with hooked apical tooth. Distal segment of aedeagus (Fig. 735) spatulate, 

dilated apically to form an oblong, with round postero-subapical membranous sac. Female 

terminalia (Fig. 733) cuneate and large but relatively short, proctiger narrowing to apex, apically 

round. 

Fifth instar immature. Wing pads with one apical marginal seta, respectively, Caudal 

plate with ten marginal simple setae on either side (Fig. 737). Circumanal ring (Fig. 738) very 

small, reniform, otherwise generally round, located in subterminal position. 

Description. Adult. Coloration (Figs. 124, 125). Body colour generally yellowish brown 

and light yellow to yellowish green in recently emerged specimens. Antenna light yellowish 

brown, segments 4−8 dark brown to black apically, segments 9 and 10 entirely black. Head 

greenish yellow to yellowish brown; genal processes yellowish green to pale light green; vertex 

light yellowish brown to pale yellowish green with off-white markings. Compound eyes off-

white to yellowish grey, ocelli dark yellow to orange. Pronotum pale yellowish brown to 

yellowish green with off-white markings; mesopraescutum yellowish brown with off-white 

median longitudinal stripe and off-white portions at the apical border; yellowish brown 

mesoscutum with off-white longitudinal stripes; yellowish green to light yellowish brown 

mesoscutellum with off-white markings on each anterior sides. Translucent and fulvous forewing 

lacking dark marking. Hindwing transparent. Legs light yellowish brown; coxa and basal half of 

femur generally lighter in colour; tibial, basitarsal spurs and claws dark brown. Sternites pale 

green, posterior margin pale yellow; terminalia brown. 

Structure. Head (Fig. 730) wider than thorax; vertex rhombi, covered in microscopic setae, 

posterior margin evenly concave; preocular sclerite small and narrow; genal processes massive, 

obliquely truncate apically, connected basally, hairy. Antenna (Fig. 729) slender, 10-segmented 
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with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, almost as long as a 

total length of segments 4 and 5, two terminal setae relatively short, shorter than the segment. 

Forewing oval, anterior part slightly narrow; pterostigma evenly narrowing to apical third of r1; 

vein C+Sc moderately curved in the middle; cell c+sc transverse; vein Rs weakly sinuous, curved 

mainly in the middle, not curved towards fore margin apically; veins M and M1+2 gently curved; 

M3+4 almost straight; cell m1 triangular; vein Cu1a moderately curved near the middle; vein Cu1b 

short, curved at apex; cell cu1 subtrapezoidal, round dorsally; surface spinules very dense, present 

in all cells covering membrane up to the veins, radular marginal spinules present in cells r2, m1, 

m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, membraneous. 

Hind leg (Fig. 736) saltatorial; metacoxa with conical meracanthus that is gently curved outward; 

metatibia with genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 732) slender, curved 

subapically, antero-basal projection protruded in almost right angle, hairy. Male subgenital plate 

(Fig. 732) subpentagonal, round ventrally, hairy in ventral third and dorsally. Paramere (Figs. 

732, 734) lanceolate, wide at base, tapering to apex, weakly curved inward, acute apically with 

hooked apical tooth, inner and outer surfaces hairy with relatively short setae. Distal segment of 

aedeagus (Fig. 735) spatulate, somewhat straight, dilated apically to form an oblong, with round 

postero-subapical membranous sac, apically round; sclerotised end tube of ductus ejaculatorius 

thick and stout, lanceolate. Female terminalia (Fig. 733) cuneate, large but relatively short. 

Female proctiger tapering to apex, apically round, hairy, long setae in apical third, small peg 

setae densely spaced in apical fourth; circumanal ring exceed approximately a third of the 

proctiger, consisting of two almost equal rows of pores. Subgenital plate cuneate, acute and 

hooked apically, hairy in apical half, short stout setae in apical position. Lateral valvulae 
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irregularly spherical but bluntly rounded apically; dorsal valvulae cuneate, weakly curved; 

ventral valvulae weakly curved.  

Fifth instar immature (Figs. 126, 737, 738). Body (Fig. 126) green with white eyes and 

light pale brown wing pads and legs, elongate, wide and flattened. Antenna 7-segmented, off-

white to light pale brown with dark apical half of segment 7. Forewingpad oblong oval, 

forewingpad and hindwingpad with one apical marginal seta, respectively, lacking humeral lobes 

and macroscopic dorsal setae. Legs moderately long, lacking capitate setae. Caudal plate half-

moon shaped, evenly rounded, exceed around half of abdomen, ten marginal simple setae on 

either side. Abdomen with one large and one small lateral and two medium submedian free 

sternites on either side of mid-line (Fig. 737). Circumanal ring (Fig. 738) very small, reniform, 

otherwise generally round, located in subterminal position, weakly concave in the middle 

anteriorly and posteriorly, inner circumanal ring round, composed of a single row of small 

circular pores.  

Etymology. Named after its host plant, Acer pseudosieboldianum. 

Distribution. China, Russia, South Korea (CB, CN, GB, GG, GN, GW, JB, JJ, JN). 

Host plant. Acer L., A. pseudosieboldianum (Pax) Kom., A. pictum Thunb. var. mono 

(Maxim.) Maxim. (Sapindaceae), confirmed by the presence of immatures. 

Comments. Among the east Asian Cacopsylla species associated with Acer spp. 

(Sapindaceae) (Konovalova & Loginova, 1985; Park & Lee, 1992), two species, i.e. C. abieti and 

C. pseudosieboldiani, are characterised by massive, apically truncate genal processes and by 

relatively broad, yellow to ochreous forewings, lacking a dark pattern except for the dark claval 

apex and bearing very dense surface spinules, covering the entire wing membrane. The paramere 

of C. abieti is broad subapically, that of C. pseudosieboldiani slender. Psylla koreana Park (1992) 
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and Cacopsylla sieboldiana Li (2011) display these head and forewing characters and, in 

particular the apically slender paramere, suggesting that they are conspecific with C. 

pseudosieboldiani. For this reason, we synonymised them. We have examined specimens from JJ 

identified by Y. J. Kwon as P. abieti that are C. pseudosieboldiani. Judging from his description, 

it appears that the specimens treated by Kwon (1983) under P. abieti are a mix of C. albopontis 

and C. pseudosieboldiani (Cho et al., 2017a).  

 

Cacopsylla pseudoviburni (Kwon, 1983) 

Figs. 127, 128, 739−744 

 

Psylla (Hepatopsylla) pseudoviburni Kwon, 1983: 54. 

Cacopsylla pseudoviburni: Park, 1996: 272. 

 

Material examined. South Korea: 5 ♂, 7 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, Mt. 

Jeombong, Danmok-ryeong, 15.vii.2015, (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 5 ♂, 5 ♀, same data but Inje-eup, Gaa-ri, San-1, 16.vii.2015, Sweeping on conifers (G. 

Cho), (SNU, dry and slide-mounted, in 95% ethanol); 1 ♀, GB, Bonghwa-gun, Chunyang-myeon, 

Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 11.vi.2017, (G. Cho), 

(SNU, in 95% ethanol); 3 ♀, same data but 01.vii.2017, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Body (Figs. 127, 128) orange-brown. Head wide; genal processes 

conical, tapering to apex (Fig. 739). Forewing (Fig. 740) transparent with contrasting veins; 

surface spinules densely spaced with relatively broad spinule-free bands along the veins, present 

in all cells except for the anterior half of cells c+sc and r2. Paramere (Figs. 741, 743) bent basally, 
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tapering to apex, somewhat straight, with hooked apical tooth. Distal segment of aedeagus (Fig. 

744), moderately dilated apically with beak-like antero-apical portion and round postero-apical 

margin. Female terminalia (Fig. 742) cuneate and stout, proctiger narrowing to apex, round 

apically. 

Description. Adult. Coloration (Figs. 127, 128). Body colour orange-brown with 

transparent forewings with yellowish brown veins. Antenna brown, segments 1−2 light yellowish 

brown, segments 4−8 dark brown to black apically, segments 9 and 10 entirely black. Head light 

yellowish brown. Compound eyes dark reddish-brown, ocelli orange. Pronotum pale light 

yellowish brown; mesopraescutum orange-brown with off-white posterior margin; mesoscutum 

orange-brown with light longitudinal stripes on dorsum; mesoscutellum off-white. Hindwing 

almost colourless, transparent. Legs yellowish brown; tibiae and basitarsi brown; spurs and claws 

dark brown. Sternites yellowish green; terminalia brown. 

Structure. Head (Fig. 739) wider than thorax; vertex rhombi, covered in microscopic setae, 

posterior margin gently concave; preocular sclerite small and narrow, reaching near the middle of 

compound eye; genal processes conical, connected basally, weakly divergent distally, tapering to 

apex, obliquely blunt apically, hairy. Antenna 10-segmented, with subapical rhinarium on 

segments 4, 6, 8, and 9, segment 3 the longest, two terminal setae relatively short, different in 

length. Forewing (Fig. 740) oblong oval, anteriorly slightly narrow; pterostigma short, evenly 

narrowing to less than half of r1; costal and anal break present; vein C+Sc curved in the middle, 

slightly angular; cell c+sc transverse; vein Rs sinuous, not curved towards fore margin apically; 

vein M gently curved; M1+2 very weakly angular near the middle, otherwise somewhat straight; 

M3+4 almost straight; cell m1 large and triangular; vein Cu1a moderately curved near the middle; 

vein Cu1b short, weakly curved at apex; cell cu1 subtrapezoidal, round dorsally; surface spinules 
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densely spaced with relatively broad spinule-free bands along the veins, present in all cells 

except for the anterior half of cells c+sc and r2, radular marginal spinules present in cells r2, m1, 

m2, and cu1. Hindwing simple, membraneous. Hind leg saltatorial; metacoxa with conical 

meracanthus; metatibia with genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus 

with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 741) slender, 

curved subapically, apically tubular, hairy. Male subgenital plate (Fig. 741) irregular sphere, 

anterior and dorsal margin somewhat straight, antero-apical portion angular, hairy ventrally and 

dorsally. Paramere (Figs. 741, 743) lamellar, bent basally, tapering to apex, somewhat straight, 

with hooked apical tooth, inner and outer surfaces hairy. Distal segment of aedeagus (Fig. 744), 

moderately dilated apically with beak-like antero-apical portion and round postero-apical margin; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 742) 

cuneate and stout. Female proctiger narrowing to apex, round apically, hairy with short setae, 

long setae in apical third, apical fourth with dense small peg setae; circumanal ring relatively 

short, consisting of a single row of rod-like pores. Subgenital plate large and cuneate, acute and 

weakly curved upward apically, weakly convex in the middle of ventral surface, hairy mostly in 

ventral surface. Lateral valvulae oval; dorsal valvulae cuneate, weakly curved; ventral valvulae 

weakly curved.  

Fifth instar immature. Unknown. 

Etymology. From the Greek prefix ψευδής (pseudes, pseudo- = false, pretended) and the 

specific epithet of Cacopsylla viburni. 

Distribution. South Korea (GB, GW). 

Host plant. Unknown. 

Comments. Collected from high mountains on conifers with other psyllids. 
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Cacopsylla pulchra (Zetterstedt, 1840) 

Figs. 129, 745−754 

 

Chermes pulchra Zetterstedt, 1840: 309. 

Psylla sapporensis Kuwayama, 1908: 166; synonymised by Miyatake, 1964a: 7.  

Psylla (Hetatopsylla) kwonnabiae Kwon, 1983: 71; synonymised by Cho et al., 2017a: 550. 

Cacopsylla kwonnabiae: Li & Yuan, 1994: 279, 283; Park, 1996: 271; Kwon et al., 2016: 134. 

 

Material examined. South Korea: 1 ♂, 1 ♀ paratypes of Psylla (Hetatopsylla) 

kwonnabiae, GG, Mt. Myeongseongsan, 16.v.1982, (Y. J. Kwon), (NMW, dry mounted); 1 ♂, 14 

♀, GW, Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 

850 m, 01.v.2014, Salix koriyanagi (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 4 

♂, 6 ♀, same data but 25.v.2016, S. gracilistyla (G. Cho), (SNU, in 95% ethanol); 6 ♂, 7 ♀, 8 

immatures, GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, N37°41'32.94" 

E127°24'22.80", 450 m, 02.v.2014, S. gracilistyla (G. Cho), (SNU, in 95% ethanol); 9 ♂, 7 ♀, 6 

immatures, same data but 09.v.2016, S. gracilistyla (G. Cho), (SNU, in 95% ethanol); 23 ♂, 25 ♀, 

10 immatures, same data but 09.v.2014, Salix sp. (G. Cho), (SNU, dry mounted, in 95% ethanol); 

4 immatures, same data but 25.v.2016, S. gracilistyla (G. Cho), (SNU, slide-mounted); 2 ♂, 2 ♀, 

GG, Gapyeong-gun, Sang-myeon, Sangdong-ri, Mt. Joogeum, 09.v.2014, Salix sp. (G. Cho), 

(SNU, slide-mounted); 1 ♂, JB, Muju-gun, Mupung-myeon, 30.vi.2014, (G. Cho), (SNU, in 95% 

ethanol); 11 ♂, 5 ♀, 10 immatures, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, 

N36°01'15.78" E128°37'50.54", 700 m, 12.v.2016, S. gracilistyla (G. Cho), (SNU, slide-

mounted). 
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Diagnosis. Adult. Genal processes short and conical, distinctly narrow in apical half, their 

longitudinal axis subparallel, apex obliquely blunt (Fig. 746). Antenna (Fig. 745) short, segment 

3 the longest but not much longer. Forewing (Fig. 747) translucent, veins contrasting; surface 

spinules present in all cells with relatively broad spinule-free bands along the veins. Paramere 

(Figs. 748, 750) stout and sinuated, recurved subapically, apex blunt, with postero-apical hooked 

tooth on inner surface. Distal segment of aedeagus (Fig. 751) straight, moderately dilated 

subapically, antero-apical portion narrowed and beak-like shape, roundly blunt apically. Female 

terminalia (Fig. 749) triangular, proctiger straight dorsally, evenly narrowing to apex, apex round, 

projected. 

Fifth instar immature. Forewingpad with lateral marginal 7‒8 capitate setae. Caudal 

plate large with capitate dorsal setae, thirteen marginal capitate setae and 4‒5 relatively short 

capitate setae on either side (Fig. 753). Circumanal ring (Fig. 754) small and reniform, in 

subterminal position. 

Description. Adult. Coloration (Fig. 129). Body colour in recently emerged specimens 

light yellow to green with indistinct light longitudinal stripes on thorax, translucent forewings 

with light veins; mature and overwintered specimens brown to dark brown with lighter pattern on 

head, pronotum, and mesoscutellum, brown to dark brown mesopraescutum with off-white 

median longitudinal line and off-white posterior margin, brown to dark brown mesoscutum with 

off-white longitudinal lines on dorsum, translucent forewing with dark brown contrasting veins 

and faintly milky cells. Antenna brown, segments 3−5 dark brown to black apically, segments 

6−10 entirely black. Hindwing almost colourless. Legs yellowish brown; apical portion of tibiae 

and basitarsi dark brown. Sternites and terminalia dark brown; abdominal intersegmental 

membranes yellowish brown.  
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Structure. Head (Fig. 746) slightly narrower than thorax; vertex rhombi, covered in 

microscopic setae, posterior margin somewhat concave; preocular sclerite narrow; genal 

processes short and conical, connected basally and slightly divergent distally, distinctly narrow in 

apical half, their longitudinal axis subparallel, apex obliquely blunt, hairy. Antenna (Fig. 745) 

slender, 10-segmented with subapical rhinarium on segment 4, 6, 8, and 9, segment 3 the longest 

but not much longer, two terminal setae short, shorter than the segment. Forewing (Fig. 747) 

oblong oval, slightly narrow anteriorly; pterostigma evenly narrowing near subapex and to apical 

third of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell c+sc 

transverse; vein Rs weakly sinuous, not curved towards fore margin apically; vein M gently 

curved; vein M1+2 evenly curved a third from the base but remainder straight; M3+4 almost 

straight; cell m1 triangular; vein Cu1a moderately curved in the middle, vein Cu1b short, curved at 

apex; cell cu1 subtrapezoidal; surface spinules present in all cells with relatively broad spinule-

free bands along the veins, not very dense, radular marginal spinules present in cells r2, m1, m2, 

and cu1, veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg 

(Fig. 752) saltatorial; metacoxa with conical meracanthus; metatibia with genual spine and 

1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus with two 

falcate claws. Male proctiger (Fig. 748) stout and sinuate, curved outward subapically with 

postero-apical small tooth. Male subgenital plate (Fig. 748) subtrapezoidal in lateral aspect, 

dorsally concave, hairy ventrally. Paramere (Figs. 748, 750) stout and sinuated, bent basally and 

recurved subapically, apex blunt, with postero-apical hooked tooth on inner surface, inner and 

outer surfaces hairy with short setae, postero-basal setae relatively long and densely grouped. 

Distal segment of aedeagus (Fig. 751) straight, moderately dilated subapically, antero-apical 

portion narrowed and beak-like shape, roundly blunt apically; sclerotised end tube of ductus 
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ejaculatorius short, weakly sinuous. Female terminalia (Fig. 749) triangular. Female proctiger 

straight dorsally, evenly narrowing to apex, apex round, hairy with short setae, less than apical 

half densely spaced with short stout simple setae and small peg setae; circumanal ring relatively 

short, consisting of two unequal rows of pores. Subgenital plate cuneate, apex acute and 

angularly curved inward subapically, hairy ventrally, short stout simple setae and peg setae 

present subapically. Lateral valvulae oval and pointed, bluntly rounded apically; dorsal valvulae 

cuneate, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 753, 754). Body light yellow to light pale green, elongate. 

Antenna 7-segmented off-white with dark apical half of segment 7. Forewingpad oblong oval, 

lacking humeral lobes and macroscopic dorsal setae, with lateral marginal 7‒8 capitate setae; 

hindwingpad with two marginal capitate apical setae posteriorly. Legs moderately long, lacking 

capitate setae. Caudal plate large, unevenly rounded posteriorly, with capitate dorsal setae, 

thirteen marginal capitate setae and 4‒5 relatively short capitate setae on either side. Abdomen 

with one large lateral and two medium submedian free sternites on either side of mid-line (Fig. 

753). Circumanal ring (Fig. 754) small and reniform, in subterminal position, composed of a 

single row of small pores.  

Etymology. From the Latin adjective pulcher, -a, -um (= beatiful). 

Distribution. Belarus, Caucasus, China, Czech Republic, Denmark, Europe, France, 

Great Britain, Hungary, Ireland, Japan (Hokkaido, Honshu, Kyushu, Shikoku), Norway, Russia, 

Russian Far East, Slovenia, South Korea (GB, GG, GW), Sweden. 

Host plant. Salix L., S. caprea L., S. cinerea L., S. integra Thunb., S. myrsinifolia Salisb., 

S. pentandra L., S. purpurea L., S. repens L., S. viminalis L., S. gracilistyla Miq. (Salicaceae), 

confirmed by the presence of immatures. 
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Comments. The comparison of specimens of Cacopsylla pulchra from Europe with 

paratypes of C. kwonnabiae shows that they are conspecific. For this reason, they were formally 

synonymised (Cho et al., 2017a).  

 

Cacopsylla rhododendri (Puton, 1871) 

 

Psylla rhododendri Puton, 1871: 436. 

Cacopsylla rhododendri: Klimaszewski, 1975: 200. 

Psylla (Hepatopsylla) rhododendri sensu Kwon, 1983: 61, nec Puton, 1871: 436. 

Cacopsylla (Hepatopsylla) rhododendri: Ossiannilsson, 1992: 178. 

Cacopsylla rhododendri, sensu Park, 1996: 272; Kwon et al., 2016: 134, nec Puton, 1871: 436. 

 

Material examined. South Korea: 1 ♀, GN, Changnyeong-gun, Changnyeong-eup, 

Toecheon-ri, Mt. Yeongchwi, 11.v.1981, (Y.J. Kwon), (NIBR, dry mounted). 

Diagnosis. Adult. Body colour yellow. Genal processes about 0.7 times as long as vertex, 

well divergent, curved at outer side, blunt apically. Antenna 1.3−1.4 times as long as head width. 

Forewing transparent; spinule-free bands rather broad Paramere slender, slightly shorter than 

proctiger, slightly curved cephalad. Distal segment of aedeagus subacute and slightly hooked 

apically. Female proctiger blunt apically  

Fifth instar immature. Setae generally capitate. Forewingpad with twelve long capitate 

setae and six short capitate setae on outer margin, with sparse minute setae dorsally. Caudal plate 

with eleven long capitate setae marginally, with dense stout projections dorsally. Outer 

circumanal ring oval, scarcely curved in front. 
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Etymology. Named after its host plant genus, Rhododendron. 

Distribution. Austria, Czechoslovakia, France, Germany, Italy, Japan, Romania, Russia, 

Russian Far East, South Korea (CN, GB, GG, GN, JB, JN), Switzerland, Ukraine. 

Host plant. Rhododendron L., R. aureum Georgi (Ericaceae). 

Comments. Cacopsylla rhododendri was recorded from the Korean peninsula by Kwon 

(1983). We examined only one female Korean specimen from old museum material (NIBR) and 

genuine European C. rhododendri from NHMB. Our material is insufficient for confirmation of 

Korean population but Kwon’s other collections are sealed and not open to the public or missing. 

According to a detailed field survey of the author during 2013−2018 on Rhododendron, the 

author couldn’t find any psyllids inhabits on Rhododendron in Korea. We concluded that Kwon’s 

C. rhododendri is not European C. rhododendri and even Rhododendron feeder. Before 

examining series of material and Kwon’s male specimens we maintain this species in the list. 

Host plant concept of previous Korean authors (Kwon, 1983; Park, 1996; Kwon et al., 

2016) is wrong. They misinterpreted and mixed shelter, food, and casual plant with the real host 

plant. Host plant concept of psyllids is well defined by Burckhardt et al. (2014). The diagnosis 

was extracted from Kwon (1983) and a dissertation of Inoue (2003). 

 

Cacopsylla saligna (Loginova, 1966) 

Figs. 755−761 

 

Psylla saligna Loginova, 1966: 25. 

Cacopsylla saligna: Lauterer & Burckhardt, 1994: 75. 
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Material examined. South Korea: 4 ♂, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, 

San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, on Salix sp. (G. Cho), 

(NIBR, SNU, slide-mounted and in 95% ethanol) 

Diagnosis. Adult. Surface spinules dense and present in all cells, with relatively broad 

spinule-free bands along the veins, relatively prominent (Fig. 757). Paramere (Figs. 758, 759) 

bent basally, tapering to apex, somewhat straight in the middle, recurved subapically, dorsal view 

of apex characteristic that is curved to the body axis subapically with hooked apical tooth. Distal 

segment of aedeagus (Fig. 760) straight, very weakly dilated subapically and hooked apically. 

Description. Adult. Coloration. Body colour entirely light yellow to light orange in 

ethanol-preserved specimens. Forewing and hindwing transparent. Antenna yellowish, segments 

4−8 dark brown apically, segments 9 and 10 entirely dark brown to black.  

Structure. Head (Fig. 756) as broad as thorax; vertex rhombi, covered in microscopic 

setae, posterior margin evenly concave; preocular sclerite narrow beyond the middle of 

compound eye; genal processes conical, subacute apically, connected basally. Antenna (Fig. 755) 

10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, two 

terminal setae different in length, apical seta subequal in length with the segment, subapical seta 

longer than the segment. Forewing (Fig. 757) oblong oval, slightly narrow anteriorly; 

pterostigma relatively broad, evenly narrowing to apical third of r1; costal and anal break present; 

vein C+Sc weakly curved in the middle; cell c+sc transverse; vein Rs weakly sinuous, not curved 

towards fore margin apically; veins M and M1+2 gently curved; M3+4 somewhat straight; cell m1 

triangular; vein Cu1a moderately curved a third from the base; vein Cu1b short, curved at apex; 

cell cu1 subtrapezoidal, round dorsally; surface spinules dense and present in all cells, with 

relatively broad spinule-free bands along the veins, relatively prominent, radular marginal 
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spinules present cells r2, m1, m2, and cu1, veins clothed in very short microscopic setae. Hindwing 

simple, membraneous. Hind leg (Fig. 761) saltatorial; metacoxa with conical meracanthus; 

metatibia with genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 758) slender, weakly 

curved subapically, tubular apically, middle of anterior margin somewhat straight, hairy. Male 

subgenital plate (Fig. 758) subtriangular in lateral aspect, hairy dorsally and ventrally. Paramere 

(Figs. 758, 759) wide at base and tapering to apex, bent basally, somewhat straight in the middle, 

recurved subapically, dorsal view of apex characteristic that is curved to the body axis 

subapically with hooked apical tooth on inner surface, inner and outer surfaces hairy. Distal 

segment of aedeagus (Fig. 760) straight, very weakly dilated subapically and hooked apically; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous.  

Fifth instar immature. Unknown.  

Etymology. From the Latin adjective salignus, -a, -um (= willow). 

Distribution. Kazakhstan, South Korea (GB), Spain. 

Host plant. Salix sp. (Salicaceae).  

Comments. New record for Korea. At present, only male specimens available in South 

Korea. Palaearctic willow feeding psyllids were well documented and illustrated by Loginova 

(1967c). 

 

Cacopsylla sandolbaea (Park & Lee, 1982) 

Figs. 7, 130−133, 255−260, 762−769 

 

Psylla sandolbaea Park & Lee, 1982a: 19. 
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Psylla (Hepatopsylla) obongsana Kwon, 1983: 71; synonymised by Park, 1996: 272. 

Cacopsylla sandolbaea: Park, 1996: 272. 

 

Material examined. South Korea: 1 ♀, GW, Yanggu-gun, Bangsan-myeon, Cheonmi-ri, 

San 1-1, on Prunus padus (S.H. Lee), (SNU, 95% ethanol); 22 ♂, 22 ♀, GW, Inje-gun, Girin-

myeon, Jindong-ri, Gombaeryeong, 21.v.2015, Pyrus ussuriensis (J.B. Seung), (KNA, SNU, dry 

and slide-mounted, 95% ethanol); 1 ♂, 1 ♀, same data but (NHMB, dry mounted); 5 immatures, 

same data but 24.iv.2016, P. ussuriensis (G. Cho), (SNU, slide-mounted); 4 ♀, GW, Hongcheon-

gun, Nae-myeon, Gwangwon-ri, 6.vi.2015, P. ussuriensis (G. Cho), (SNU, 95% ethanol); 2 ♂, 6 

♀, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 

7.vi.2015, P. ussuriensis (G. Cho), (KNA, SNU, dry mounted, 95% ethanol); 17 ♂, 29 ♀, same 

data but 17.v.2016, P. ussuriensis (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, same data but 

18.v.2016, P. ussuriensis (G. Cho), (SNU, in 95% ethanol); 33 immatures, GW, Pyeongchang-

gun, Daegwanryeong-myeon, Hoenggye-ri, San 1-169, National Institute of Highland 

Agriculture, N37°41'06.14" E128°44'07.43", 850 m, 31.iii.2016, P. ussuriensis (G. Cho), (SNU, 

in 95% ethanol); 68 immatures, GW, Pyeongchang-gun, Daegwanryeong-myeon, Hoenggye-ri, 

Mt. Jewang, N37°40'57.17" E128°45'42.85", 850 m, 31.iii.2016, P. ussuriensis (G. Cho), (SNU, 

in 95% ethanol); 1 ♀, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, Sambong National 

Recreation Forest, N37°51'25.14" E128°27'48.33", 800 m, 18.v.2016, P. ussuriensis (G. Cho), 

(SNU, in 95% ethanol); 1 ♂, 1 ♀, GG, Gyeonggi-do, Pocheon-si, Soheul-eup, Jikdong-ri 51-7, 

National Arboretum, N37°44'57.01" E127°09'47.41", 120 m, 08.v.2018, P. ussuriensis (G. Cho), 

(SNU, in 95% ethanol). 
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Diagnosis. Adult. Body colour (Figs. 130, 131) including that of forewings dark brown or 

black. Genal processes (Figs. 255, 762) thickset, close together medially, blunt apically. 

Forewing oval (Figs. 256, 763); cell m1 large; surface spinules very dense, covering entire wing 

membrane up to veins. Male subgenital plate (Figs. 257, 764) subglobular. Paramere (Figs. 259, 

764, 766) broadly lamellar, subacute. Apical dilatation of distal segment of aedeagus (Figs. 260, 

767) lenticular. Female terminalia (Figs. 258, 765) relatively short, cuneate. Tip of proctier 

subacute. Ventral margin of subgenital plate strongly curved. 

Fifth instar immature. Body (Fig. 133) generally dark brown to black. Forewingpad 

with two antero-lateral, three median, and two postero-subapical marginal simple setae. Caudal 

plate lacking long dorsal setae, 10‒12 marginal simple setae on either side (Fig. 768). 

Circumanal ring (Fig. 769) saddle-like shape, small, away from the apex; composed of a single 

row of rod-like pores, anterior apices partially extended to form two rows. 

Description. Adult. Coloration (Figs. 7, 130, 131). General body colour dark brown to 

black. Compound eyes and ocelli crimson red. Antenna light brown; male antennal segment 6 

dark brown to black in apical half; segment 7 dark brown to black in apical third or entirely black; 

segments 8−10 black; terminal setae off-white; female antennal segment 8 dark brown apically; 

segments 9−10 dark brown to black. Head, pronotum, mesopraescutum, mesonotum, and 

metanotum dark brown to almost black dorsally, mesoscutellum reddish-brown in female. 

Thorax near the base of forewing tinted light brown or off-white laterally. Forewing with black 

veins except for base of forewing and vein R+M+Cu light brown to off-white; membrane opaque, 

dark brown or black. Hindwing transparent. Legs dark brown to black, light brown in female; 

metatibia dark brown to black with dark brown to almost black apical tibial spurs, tarsal spurs 
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and, claws. Abdomen dark brown to black. Terminalia yellowish brown or ochreous apically. 

Female and young specimens generally lighter in colour.  

Structure. Head (Figs. 255, 762) as broad as thorax; vertex with microscopic setae and 

very indistinct microsculpture, in dry mounted specimens slightly shiny; genal processes shorter 

than vertex along mid-line, thickset, close together medially, blunt apically; preocular sclerite 

small and narrow. Antenna 10-segmented with subapical rhinarium on each of segments 4, 6, 8 

and 9; segment 3 the longest; longer terminal seta slightly shorter, shorter terminal seta about two 

thirds as long as segment 10. Thorax evenly curved. Forewing (Figs. 256, 763) oval, weakly 

widening to apical quarter, broadly rounded apically; forewing margin and veins sparsely 

covered with short setae; vein C+Sc moderately curved in the middle; cell c+sc relatively large, 

broadest near the middle; costal and anal break present; pterostigma long, more or less evenly 

narrowing to apex, ending at apical third of Rs; vein Rs weakly sinuous, slightly curved towards 

fore margin apically; vein M weakly curved; veins M1+2 and M3+4 almost straight, the latter 

shorter than the former; vein Cu1a evenly curved, vein Cu1b short, slightly curved, cell cu1 small; 

surface spinules small, very dense present in all cells, covering membrane up to veins. Hindwing 

membraneous. Metacoxa with spur-shaped, conical, slightly curved meracanthus; genual spine 

unciform; metatibia longer than metafemur, with 1+3+1 apical spurs; metatarsus with apical 

segment longer than basal segment, metabasitarsus bearing two sclerotised spurs laterally. Male 

proctiger (Figs. 257, 764) slender and hairy, slightly curved apically. Subgenital plate (Figs. 257, 

764) subglobular, sparsely hairy. Paramere (Figs. 259, 764, 766) broadly lamellar, slightly 

curved in basal quarter, subacute apically, outer and inner surface covered with long, simple 

setae. Apical dilatation of distal segment of aedeagus (Figs. 260, 767) curved, irregularly 

rounded apically. Female terminalia (Figs. 258, 765) relatively short, hairy. Proctiger moderately 
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long, dorsal outline weakly sinuous; apex subacute; long setae forming irregular transverse row. 

Circumanal ring relatively short, consisting of two unequal rows of pores. Subgenital plate 

cuneate, acute at apex, ventral margin strongly curved in apical half. Lateral valvulae narrowly 

rounded apically; dorsal valvulae cuneate, weakly curved, ventral valvulae with subapical carina, 

pointed apically.  

Fifth instar immature (Figs. 133, 768, 769). Body (Fig. 133) generally dark brown to 

black, membranes off-white to light yellowish brown, eyes cherry red, abdominal membranes 

tinted cherry red, elongate. Antenna 7-segmented, light yellowish brown with brown segments 1‒

2, dark brown apices of segments 5 and 6, and dark entire segment 7. Forewingpad oblong oval, 

lacking humeral lobes and macroscopic dorsal setae, with two antero-lateral, three median, and 

two postero-subapical marginal simple setae; hindwingpad with two marginal apical setae 

posteriorly. Legs moderately long, with capitate setae. Caudal plate evenly rounded, lacking long 

dorsal setae, 10‒12 marginal simple setae on either side. Abdomen with one large and two 

medium lateral and two small submedian free sternites on either side of mid-line (Fig. 768). 

Circumanal ring (Fig. 769) saddle-like shape, gently concave dorsally, small, away from the apex; 

composed of a single row of rod-like pores, anterior apices partially extended to form two rows, 

inner circumanal ring composed of a single row of small circular pores.  

Etymology. Derived from the Korean common name of Pyrus ussuriensis (sandolbae = 

mountain stone pear). 

Distribution. South Korea (GW, GG, GW, JB). 

Host plant. Pyrus ussuriensis Maxim. (Rosaceae), confirmed by the presence of 

immatures. 
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Comments. Based on the original descriptions the synonymy of Cacopsylla sandolbaea 

and P. obongsana Kwon is confirmed. Among the Korean pear psyllids, C. sandolbaea is easily 

distinguished by its black body colour. In the east Palaearctic two other species of pear psyllids 

share the dark body colour, the broad genal processes, the forewing shape, the very densely 

spaced surface spinules and the morphology of male and female terminalia: P. nigella 

Konovalova, 1979, from the Russian Far East and Cacopsylla (Hepatopsylla) liaoli (Yang & Li, 

1981) from China. Luo et al. (2012) suggested that the last two species might be of very close 

relationship. C. liaoli and C. sandolbaea also both overwinter as immatures on the host in the 

second or third instar (Fig. 132). We agree with Luo et al. (2012) conclusions and suspect that 

the three taxa are conspecific. Relevant types have to be examined before the names are 

synonymised. Kwon et al. (2016) still listed Cacopsylla obongsana as a valid species in their 

checklist but it’s not true. The species was formerly synonymised by Park (1996). 

 

Cacopsylla sangjaei (Kwon, 1983) 

Figs. 134−136, 770−778 

 

Psylla (Hetatopsylla) sangjaei Kwon, 1983: 72.  

Cacopsylla sangjaei: Park, 1996: 272. 

Cacopsylla idiocrataegi Li, 1992c: 91; synonymised by Cho et al., 2017a: 550. 

 

Material examined. South Korea: 1 ♀, GW, Pyeongchang-gun, Jinbu-myeon, 

Cheokcheon-ri, 08.viii.2013, (G. Cho), (SNU, slide-mounted); 6 ♂, 2 ♀, 64 immatures, GG, 

Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, N37°41'32.94" E127°24'22.80", 
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450 m, 02.v.2014, (G. Cho), (SNU, slide-mounted, in 95% ethanol); same data but 1 ♂, 2 ♀, 

29.v.2014, (G. Cho), (SNU, slide-mounted, in 95% ethanol); 1 ♀, 47 immatures, same data but 

09.v.2016, Crataegus pinnatifida (G. Cho), (SNU, in 95% ethanol); 20 ♂, 30 ♀, 45 immatures, 

GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, 22.v.2015, C. pinnatifida (G. Cho), 

(SNU, dry and slide-mounted, in 95% ethanol); 34 ♂, 44 ♀, 55 immatures, 5 exuviae, GW, 

Hongcheon-gun, Nae-myeon, Gwangwon-ri, San 66, 07.vi.2015, C. pinnatifida (G. Cho), (KNA, 

SNU, dry and slide-mounted); 1 ♂, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, 07.vi.2015, 

(G. Cho), (SNU, in 95% ethanol); 1 ♂, 5 ♀, 2 immatures, 3 exuviae, GG, Yangpyeong-gun, 

Okcheon-myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" E127°30'13.65", 200 m, 

04.vi.2017, C. pinnatifida (G. Cho), (NIBR, SNU, in 95% ethanol); 3 ♂, 1 ♀, GG, Gyeonggi-do, 

Pocheon-si, Soheul-eup, Jikdong-ri 51-7, National Arboretum, N37°44'57.01" E127°09'47.41", 

120 m, 12.iv.2018, C. pinnatifida (G. Cho), (SNU, in 95% ethanol); 2 ♀, same data but 

08.v.2018, C. pinnatifida (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Body (Figs. 134, 135) generally orange. Genal processes conical, close 

to each other, their longitudinal axis subparallel, obliquely truncate apically, distinctly narrowing 

in apical half (Fig. 770). Forewing (Fig. 771) transparent with contrasting veins, posterior apex 

very slightly asymmetrical; surface spinules dense, present in all cells with broad spinule-free 

bands along the veins. Metacoxa with large conical meracanthus that is strongly curved outward 

(Fig. 776). Paramere (Figs. 772, 774) stout, bent basally, weakly recurved subapically, subacute 

apically with weakly hooked apical tooth. Distal segment of aedeagus (Fig. 775) straight, dilated 

apically to form an irregular rectangle, roundly blunt apically. Female terminalia (Fig. 773) 

cuneate, proctiger narrowing to apex, apex obliquely and roundly blunt, dorsal margin almost 

straight. 
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Fifth instar immature. Fore and hindwingpad with one subapical and one apical 

marginal capitate seta posteriorly, respectively. Caudal plate bearing four relatively long 

marginal capitate setae and three short marginal sectasetae on either side (Fig. 777). Circumanal 

ring (Fig. 778) relatively large, reniform and transverse, close to hind margin almost touching; 

composed of two rows of unequal rod-like pores. 

Description. Adult. Coloration (Figs. 134, 135). Body colour in recently emerged 

specimens light yellow or light green with transparent forewings with light veins; mature 

specimens uniformly orange, transparent forewing with dark brown somewhat contrasting veins 

(overwintered specimens dark, forewings transparent with contrasting veins). Antenna brown, 

segment 3 dark brown apically, segments 4−5 dark brown to black in apical half, segments 6−10 

entirely black. Compound eyes greyish, ocelli orange. Hindwing almost colourless, transparent. 

Legs yellowish brown; tibial, basitarsal spurs and claws dark brown. Sternites and terminalia 

dark orange, greenish yellow in young specimens. Young and female specimens lighter in colour. 

Structure. Head (Fig. 770) as broad as thorax; vertex rhombi, covered in microscopic 

setae, posterior margin angularly concave; preocular sclerite small and narrow; genal processes 

conical, contiguous from each other, their longitudinal axis subparallel, obliquely truncate 

apically, distinctly narrowing in apical half, hairy, two long setae in subapical position. Antenna 

10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, two 

terminal setae different in length, shorter one as long as half of longer one. Forewing (Fig. 771) 

oblong oval, very slightly asymmetrically rounded apex; pterostigma evenly narrowing to apical 

third of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell c+sc 

transverse; vein Rs weakly sinuous, not curved towards fore margin apically; vein M gently 

curved; vein M1+2 almost straight but evenly curved near base; M3+4 almost straight; cell m1 
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triangular; vein Cu1a curved near the middle; vein Cu1b short, curved at apex; cell cu1 relatively 

large, subtrapezoidal; surface spinules dense, present in all cells with broad spinule-free bands 

along the veins, radular marginal spinules present in cells r1, r2, m1, m2, and cu1, veins clothed in 

very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 776) saltatorial; 

metacoxa with large conical meracanthus that is strongly curved outward; metatibia with genual 

spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus 

with two falcate claws. Male proctiger (Fig. 772) slender, curved subapically, hairy. Male 

subgenital plate (Fig. 772) subhexagonal, hairy dorsally and ventrally. Paramere (Figs. 772, 774) 

stout and lamellar, bent basally, weakly recurved subapically, subacute apically with weakly 

hooked apical tooth on inner surface, inner and outer surfaces covered with short setae, posterior 

marginal setae somewhat longer. Distal segment of aedeagus (Fig. 775) straight, dilated apically 

to form an irregular rectangle, roundly blunt apically; sclerotised end tube of ductus ejaculatorius 

short, weakly sinuous. Female terminalia (Fig. 773) cuneate. Female proctiger narrowing to apex, 

apex obliquely and roundly blunt, dorsal margin almost straight, hairy with short setae, small peg 

setae densely spaced in apical third; circumanal ring small, consisting of two subequal rows of 

pores. Subgenital plate cuneate, acute and weakly curved upward apically, ventral surface evenly 

concave basally, hairy, stout short setae and small peg setae in apical third dorsally. Lateral 

valvulae bluntly rounded apically; dorsal valvulae cuneate, weakly curved; ventral valvulae 

moderately curved subapically.  

Fifth instar immature (Figs. 136, 777, 778). Body (Fig. 136) light yellow with off-white 

eyes, elongate. Antenna 7-segmented, light yellow with entire dark segment 7. Forewingpad 

oblong and elongate, lacking humeral lobes and macroscopic dorsal setae, wingpads with one 

subapical and one apical marginal capitate seta posteriorly, respectively. Legs long, with capitate 
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setae. Caudal plate evenly rounded, anterior margin somewhat straight, four relatively long 

marginal capitate setae and three short marginal sectasetae on either side. Abdomen with two 

large and one small lateral and two medium submedian free sternites on either side of mid-line 

(Fig. 777). Circumanal ring (Fig. 778) relatively large, reniform and transverse, concave dorsally, 

close to hind margin almost touching; composed of two rows of unequal rod-like pores.  

Etymology. Named after the Korean entomologist Dr. Sangjae Suh. 

Distribution. China, South Korea (GG, GW). 

Host plant. Crataegus pinnatifida Bunge (Rosaceae), confirmed by the presence of 

immatures. 

Comments. Kwon (1983) poorly described the species without details of biology (e.g. 

host plant). Cacopsylla sangjaei develops on Crataegus pinnatifida on which it is commonly 

found. The description of C. idiocrataegi by Li (1992c), that develops also on C. pinnatifida, 

suggests that this species is conspecific with C. sangjaei. The two taxa were, therefore, 

synonymised (Cho et al., 2017a). 

 

Cacopsylla satsumensis (Kuwayama, 1908) 

Figs. 137−139, 779−788 

 

Psylla satsumensis Kuwayama, 1908: 177. 

Cacopsylla satsumensis: Inoue, 2010: 352. 

Psylla (Hepatopsylla) truncaticephala Kwon, 1983: 70; synonymised by Cho et al., 2017a: 550. 

Cacopsylla truncaticephala: Park, 1996: 272. 
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Material examined. Japan: 1 ♂, 1 ♀, Kyushu, Fukuoka Pref., Hakozaki, 18.iv.1998, 

Rhaphiolepis indica var. umbellata (H. Inoue), (SNU, dry mounted); 2 ♂, 2 ♀, Honshu, Aichi 

Pref., Toyohashi City, Tempaku-chô, Hibarigaoka, 21.v.2012, R. indica var. umbellata (H. 

Inoue), (SNU, dry mounted); 3 ♂, 3 ♀, Honshu, Aichi Pref., Toyohashi City, Tempaku, 

Hibarigaoka, 22.v.2012, on R. indica var. umbellata (H. Inoue), (SNU, 95% ethanol); 1 ♂, 1 ♀, 

Saga Pref., Uresino, Iwayagawachi, Ureshinomachi, Shiiba Sanso, 04.x.2014, R. indica (G. Cho), 

(SNU, dry mounted). South Korea: 1 ♂, JN, Is. Soheuksan, 19.vi.1973, (K.R. Choe), (NAAS, 

dry mounted); 1 ♂, 1 ♀, paratypes of Psylla (Hetatopsylla) truncaticephala, JN, Hongdo Island, 

11.viii.1981, (Y. J. Kwon), (NMW, dry mounted); 44 ♂, 45 ♀, 27 immatures, JN, Yeosu-si, 

Sujeong-dong 332-1, 03.v.2014, Rhaphiolepis indica (G. Cho), (KNA, SNU, dry and slide-

mounted, 95% ethanol); 31 ♂, 33 ♀, 25 immatures, same data but 27.v.2015, (SNU, 95% 

ethanol); 9 ♂, 6 ♀, JJ, Jeju-si, Halla Arboretum, N33°28'05.56" E126°29'33.66", 100 m, 

04.viii.2015, Rhaphiolepis indica (G. Cho), (NIBR, SNU, in 95% ethanol); 23 ♂, 19 ♀, JJ, 

Seogwipo-si, Seoho-dong, Oedolgae Resting Area, N33°14'18.22" E126°32'52.12", 20 m, 

28.iv.2016, R. indica (G. Cho), (SNU, in 95% ethanol); 13 ♂, 16 ♀, JJ, Jeju-si, Wolpyeong-dong, 

29.iv.2016, (S.H. Nam), (SNU, in 95% ethanol); 4 ♂, 4 ♀, 1 immature, JJ, Seogwipo-si, 

Daecheon-dong, Olleh tracking course 7, 29.iv.2016, R. indica (G. Cho), (SNU, in 95% ethanol); 

9 ♂, 11 ♀, JJ, Seogwipo-si, Andeok-myeon, Hwasun-ri, Hwasun Gotjawal Forest Eco-trail, 

N33°15'59.97" E126°19'56.74", 100 m, 16.v.2018, R. indica (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. General colour (Figs. 137, 138) reddish-brown. Genal processes (Fig. 

780) massive, subacute, and obliquely blunt apically, close to each other. Forewing (Fig. 781) 

slightly asymmetrical apically; translucent and dark brown at apical third with brownish 
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markings near the apex of clavus; surface spinules present in all cells. Paramere (Figs. 782, 784) 

slender, strongly bent basally, evenly tapered to apex. 

Fifth instar immature. Forewingpad with 13–15 capitate setae marginally. Caudal plate 

with 10–11 capitate setae on either side (Fig. 787). Circumanal ring (Fig. 788) small, reniform. 

Description. Adult. Coloration (Figs. 137, 138). General body colour reddish-brown. 

Eyes whitish red to reddish-brown, ocelli orange. Antenna light brown; antennal segment 4–8 

dark brown apically; segments 9–10 dark brown to almost black; terminal setae light brown. 

Head and pronotum light brown with brownish markings, mesopraescutum, mesonotum and 

metanotum brown with whitish longitudinal stripes dorsally. Thorax light whitish brown laterally. 

Forewing with light brown veins; membrane semitransparent, brownish yellow in cell cu1, cu2, 

basal part of m2 and marginal apex, apex of clavus and remaining part of the cells dark brown. 

Hindwing transparent, whitish. Legs yellowish brown; metatibia yellowish brown with dark 

brown to almost black apical tibial spurs, tarsal spurs, and claws. Abdomen generally light brown 

with orange membranes. Terminalia ochreous or dark brown. Young specimens generally lighter 

in colour.  

Structure. Head (Fig. 780) as broad as thorax; preocular sclerite small, genal processes 

massive and obliquely blunt apically, contiguous to each other; vertex length shorter than wide. 

Antenna (Fig. 779) 10-segmented with subapical rhinarium on segments 4, 6, 8–9; segment 3 the 

longest; two terminal setae of segment 10 longer than the segment. Thorax curved moderately. 

Forewing (Fig. 781) oval, asymmetrically round apically; pterostigma broad, longer than the half 

of Rs; costal and anal break present; vein C+Sc curved in the middle; cell c+sc relatively small, 

broadest near the middle; vein Rs slightly curved; vein M arched moderately, diverged near the 

base; vein M1+2 curved downward apically; vein M3+4 almost straight; cell cu1 tetragonal, arched 
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dorsally; vein Cu1a curved; vein Cu1b almost straight with curved apex; surface spinules present 

in all cells, densely spaced, covering all membranes up to the veins; veins sparsely covered with 

short microscopic setae. Hindwing simple and membraneous. Hind leg (Fig. 786) saltatorial; 

metacoxa with cornuted meracanthus; metatibia as long as metafemur, with 1+3+1 strongly 

sclerotised short apical spurs and genual spine present; metabasitarsus with two small sclerotised 

tarsal spurs; metatarsus with two falcate claws. Male proctiger (Fig. 782) slender and hairy, 

curved apically; subgenital plate large, trapezoidal in profile, sparsely hairy. Paramere (Figs. 782, 

784) slender, strongly bent basally, tapered to the apex, curved outward apically; inner and outer 

surface sparsely covered with setae. Distal segment of aedeagus (Fig. 785) curved inward near 

the middle, dilated and rounded apically; sclerotised end tube of ductus ejaculatorius short and 

sinuous. Female terminalia (Fig. 783) cuneate. Female proctiger narrowing to apex, apical half 

evenly curved upward, apex roundly blunt, hairy; circumanal ring relatively small, with a single 

row of pores. Subgenital plate acute at the apex; lateral valvulae rounded; dorsal valvulae cuneate 

and curved, ventral valvulae spear-like shape.  

Fifth instar immature (Figs. 139, 787, 788). General body colour (Fig. 139) light brown; 

eye reddish purple; claws, sclerotised spurs and terminal two segments of antenna dark brown. 

Body oval. Eye relatively small. Antenna slender, 7-segmented; one small capitate seta on 

segment 1. Hind leg stout; metatibia shorter than metafemur. Abdomen dorsally with four free 

precaudal tergites and fused caudal plate. Caudal plate large and rounded with 10–11 capitate 

setae on either side; anus located on venter, terminal position (Fig. 787). Circumanal ring (Fig. 

788) small and reniform; outer ring composed of a single row of pores and slightly concave in 

the upper middle, inner ring composed of a single row of small pores. Margin with following 

numbers of capitate setae: six short capitate setae on head between insertion of antennae, 13–15 
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capitate setae on forewingpad margin laterally, two capitate setae on hindwingpad margin 

apically; small capitate setae sparsely cover abdomen except near caudal plate margin. 

Etymology. Probably named after the Japanese place name, Satsuma and the Latin suffix 

-ēnsis, -e.  

Distribution. Japan (Honshu, Kyushu, Shikoku, Ryukyu), South Korea (JJ, JN). 

Host plant. Rhaphiolepis indica (L.) Lindley (Rosaceae), confirmed by the presence of 

immatures. 

Comments. The comparison of paratypes of P. truncaticephala with specimens of C. 

satsumensis from Japan shows that they are conspecific, sharing the brown cloudy pattern in the 

apical half of the forewing and the host plant Rhaphiolepis indica (L.) Lindl. (Rosaceae). For this 

reason, the two taxa were synonymised (Cho et al., 2017a). 

 Kwon (1983) described the species from specimens collected on Camellia japonica L. 

(Theaceae) but there are no immatures have been found. Cacopsylla satsumensis can be found as 

large colonies on Rhaphiolepis indica in a wide range of Southern coast and Jeju Island on which 

they severely feed, especially in immature stages, and excreting a large amount of sticky 

honeydew on which blackish sooty mold grows. They also cause leaf rolling and damaging 

flower buds. They are responsible for extensive damage to the ornamental tree, R. indica (Cho & 

Lee, 2015a, 2015c).  

 

Cacopsylla seolagsana (Kwon, 1983) 

 

Psylla (Hepatopsylla) seolagsana Kwon, 1983: 62. 

Cacopsylla seolagsana: Park, 1996: 272. 
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Material examined. 1 ♂, 1 ♀, paratypes of Psylla (Hepatopsylla) seolagsana, GW, Mt. 

Seolaksan, 30.vii.1982, (Y.J. Kwon), (NMW, dry mounted).  

Examined specimens of previous studies are not open or missing for species confirmation. 

Diagnosis. Adult. According to Kwon (1983), recognized by the paramere that is slightly 

extending on outer side distally in lateral view, female proctiger with apex more or less sharp, 

and slightly upturned. 

Description. Adult. Coloration. Body colour yellowish brown to ocher brown, with 

abdomen dark brown markings; legs light yellowish brown. Apical 2−3 antennal segments dark 

brown. 

Structure. Vertex about half as long as wide, produced anterad. Genal processes relatively 

slender, about as long as vertex, strikingly divergent distally, with apices somewhat obliquely 

terminated, deeply concave on outer sides. Antenna long, about 1.6−1.7 times as long as width of 

head including eyes. Forewing somewhat elongate, with a dark brown spot on apex of clavus; 

surface spinules present in all cells, leaving moderate spinule-free bands along margins of veins; 

pterostigma moderately long. Male proctiger recurved distally in lateral shape. Paramere shorter 

than proctiger, broad at base, narrowed near middle, roundly extending on outer side of distal 

potion in caudal view, with apex narrow and shortly pointed. Distal segment of aedeagus more or 

less slender; apex elongately less swollen on upper side. Female proctiger with apex somewhat 

sharply pointed and slightly upturned. Circumanal ring nearly half as long as remainder of 

proctiger. Subgenital plate apparently shorter than proctiger, with apex sharply pointed in lateral 

shape. 

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Seolagsan (Mount Seolag). 
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Distribution. South Korea (GW). 

Host plant. Unknown.  

Comments. Cacopsylla seolagsana was poorly described by Kwon (1983). Many of the 

psyllid host plant association recorded by Kwon (1983) are not reliable. Previous Korean authors 

did not understand and confused the real host concept with shelter plant or casual plant. Pinus 

pumila might be a shelter plant for the species. Insufficient and only a few specimens are 

examined in this study, the diagnosis and description were extracted from Kwon (1983).  

 

Cacopsylla seungmoi (Kwon, 1983) 

 

Psylla (Hepatopsylla) seungmoi Kwon, 1983: 56. 

Cacopsylla seungmoi: Park, 1996: 272. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. According to Kwon (1983), recognized by forewing spinulation that is 

greatly reduced, only present in basal cells.  

Description. Adult. Coloration. Body colour yellowish brown with ocher brown 

markings; dorsum of thorax with yellowish brown longitudinal streaks. Apical 3 segments of 

antenna dark brown to black, tips of 4−7 antennal segments somewhat light brown. 

Structure. Vertex a little shorter than half as long as wide, produced anteriorly, with 

posterior margin roundly concave. Genal processes typically simple conical, apparently divergent 

distally, nearly as long as vertex, with outer sides very slightly concave. Antenna about 1.5 times 
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as long as width of head. Forewing rather elongate, with apical margin more or less obliquely 

rounded; surface spinules greatly reduced, only partially present in basal cells around claval 

suture; radular spinules prominently distributed; cubital cell relatively long, about 1.7−1.8 times 

as wide as high; tip of clavus with a brown to dark spot. Female proctiger much longer and 

slender, with dorsal margin somewhat straight, apex narrowly produced and roundly terminated. 

Circumanal ring nearly a quarter as long as remainder of proctiger. Subgenital plate apparently 

shorter than proctiger, with apex narrow and sharp in lateral view.  

Fifth instar immature. Unknown. 

Etymology. Not mentioned in the original description but probably named in honour of 

the Korean entomologist Seungmo Lee. 

Distribution. South Korea (GW). 

Host plant. Salix L. (Salicaceae). 

Comments. Kwon (1983) described the species from four female specimens including 

holotype. The species are definitely the member of Salix feeder based on the illustration of the 

forewing and female terminalia in Kwon (1983). In his book, he commented that ‘the new 

species could be easily separated from other allied species by the forewing structure’. In Salix 

feeders such as Cacopsylla pulchra, Cacopsylla ambigua etc, female terminalia and forewing 

structures merely used as the diagnostic character. These female character differences are small 

and especially male specimens are necessary to separate them. At this point, the original 

description is meaningless to say and as well as the material is not available to access. When 

describing a new nominal taxon, an author should make clear his or her purpose to differentiate 

the taxon by including with it a diagnosis, that is to say, a summary of the characters that 

differentiate the new nominal taxon from related or similar taxa (Recommendation 13A of the 
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ICZN, 1999) and thus, the nominal taxa should be treated as nomen nudum. The specimens are 

not directly examined in this study, the diagnosis and description were based on the description 

of Kwon (1983). 

 

Cacopsylla sibirica (Loginova, 1966), comb. nov. 

Figs. 789−796 

 

Psylla sibirica Loginova, 1966: 24. 

 

Material examined. South Korea: 2 ♂, 5 ♀, GB, Cheongsong-gun, Cheongsong-eup, 

Cheongun-ri, 26.iii.2017, Salix sp. (K.S. Jung), (NIBR, SNU, slide-mounted, in 95% ethanol); 8 

♂, 16 ♀, 42 immatures, 5 exuviae, GW, Yeongwol-gun, Jucheon-myeon, Panun-ri 1246-1, 450 

m, 11.v.2018, Salix caprea (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes (Fig. 790) short and conical, obliquely truncate 

apically, distinctly narrow in apical half, their longitudinal axis subparallel, inner margins almost 

touching. Forewing (Fig. 791) transparent with contrasting veins, lacking dark marking near the 

apex of clavus. Paramere (Figs. 792, 794) stout, somewhat straight with anterior projection on 

outer surface and submedian hill on inner surface, anterior margin sinuous and posterior margin 

somewhat straight in basal half, narrowing to apex in apical half, apex roundly blunt and 

recurved with postero-apical hooked and projected tooth. Distal segment of aedeagus (Fig. 795) 

somewhat straight, dilated apically to form an irregular triangle, antero-subapical portion 

concave with hooked antero-apical portion. Female terminalia (Fig. 793) cuneate, proctiger 
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evenly narrowing to apex, dorsal margin straight, apex round, protruded. Dorsal valvulae cuneate, 

strongly curved downward. 

Description. Adult. Coloration. Body colour brown to dark brown entirely. Forewing 

transparent with prominent dark brown to black veins. At present, only overwinterings are 

available in Korea.  

Structure. Head (Fig. 790) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae, anterior portion pointed, posterior margin evenly concave; preocular sclerite 

small and very narrow; genal processes relatively short and conical, obliquely truncate apically, 

wide at base, distinctly narrow in apical half, their longitudinal axis subparallel, entire inner 

margins contiguous and subparallel from each other, hairy. Antenna (Fig. 789) relatively short, 

10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest but not 

much longer, almost as long as a total length of segments 4 and 5, two terminal setae short, 

different in length, the longer one 1.5 times as long as the shorter one. Forewing (Fig. 791) 

oblong oval, with slight narrow anterior part and very slightly asymmetrically rounded apex; 

pterostigma relatively broad, narrowing to apical third of r1; costal and anal break present; vein 

C+Sc weakly curved in the middle; cell c+sc transverse; vein Rs weakly sinuous, not curved 

towards fore margin apically; veins M and M1+2 evenly curved; M3+4 almost straight; cell m1 

triangular; vein Cu1a moderately curved a third from the base; vein Cu1b short, curved at apex; 

cell cu1 moderate in size, subtrapezoidal; surface spinules moderately dense, present in all cells 

with moderate spinule-free bands along the veins, radular marginal spinules present in cells r2, m1, 

m2, and cu1, veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind 

leg (Fig. 796) saltatorial; metacoxa with conical meracanthus; metatibia with genual spine and 

1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus with two 



370 

falcate claws. Male proctiger (Fig. 792) slender, curved subapically, hairy. Male subgenital plate 

(Fig. 792) subtrapezoidal, round ventrally, antero-apical portion quite angular and protruded, 

hairy dorsally and ventrally. Paramere (Figs. 792, 794) stout and lamellar, somewhat straight 

with anterior projection on outer surface and submedian hill on inner surface, anterior margin 

sinuous and posterior margin somewhat straight in basal half, narrowing to apex in apical half, 

apex roundly blunt and recurved with postero-apical hooked tooth on inner surface, inner and 

outer surfaces hairy with short setae, postero-basal setae relatively long and dense. Distal 

segment of aedeagus (Fig. 795) somewhat straight, dilated apically to form an irregular triangle, 

antero-subapical portion concave with hooked antero-apical portion; sclerotised end tube of 

ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 793) cuneate. Female 

proctiger evenly narrowing to apex, dorsal margin straight, apex round, hairy with short setae, 

short stout setae and small peg setae densely spaced in apical half; circumanal ring exceed a third 

of dorsal margin, consisting of two unequal rows of pores. Subgenital plate cuneate, subacute 

apically and ventrally sinuated, hairy, apex with small peg setae. Lateral valvulae petal-like shape, 

margins sinuated; dorsal valvulae cuneate, strongly curved downward; ventral valvulae strongly 

curved downward, protruded beyond dorsal valvulae.  

Fifth instar immature. Unknown.  

Etymology. From the Latin adjective sibiricus, -a, -um (= Siberian). 

Distribution. Russia (Magadan, USSR), South Korea (GB, GW). 

Host plant. Salix sp., Salix caprea L. (Salicaceae), confirmed by the presence of 

immatures.  

Comments. New record for Korea. This species was described in Psylla from the USSR 

(Loginova, 1966). The species is congeneric with Cacopsylla abdominalis (Meyer-Dür, 1871) 
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and Cacopsylla pulchra (Zetterstedt, 1840), two species also associated with Salicaceae. For this 

reason, it is formally transferred here to Cacopsylla. 

 

Cacopsylla silvestris (Kwon, 1983) 

 

Psylla (Hepatopsylla) silvestris Kwon, 1983: 58. 

Cacopsylla silvestris: Park, 1996: 272. 

 

Material examined. 1 ♂, 1 ♀, paratypes of Psylla (Hepatopsylla) silvestris, JB, Mt. 

Mayisan, 11.v.1980, (Y.J. Kwon), (NMW, dry mounted). Other examined specimens of previous 

studies are not open or missing for species confirmation. 

Diagnosis. Adult. According to Kwon (1983), recognized by genal processes that are 

slightly contiguous each other, female proctiger short, length of circumanal ring apparently 

exceeding half as long as remainder of proctiger. 

Description. Adult. Coloration. Body colour yellowish to yellowish brown with orange 

markings, and often with dark brown to black markings; abdomen greyish brown to dark brown. 

Genal processes dark brown. Apical 3 antennal segments and distal portions of 4−7 antennal 

segments dark brown to black. 

Structure. Vertex nearly half as long as wide. Genal processes stout at one third 

proximally, somewhat abruptly narrowed apically, as long as or a little longer than vertex, 

slightly contiguous on inner margins. Antenna about 1.5−1.7 times as long as width of head 

including eyes. Forewing with surface spinules dense and compact, only leaving narrow spinule 

free stripes along margins of veins. Male proctiger longer than paramere. Paramere slightly bent 
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near base, with apex recurved as hook-like. Distal segment of aedeagus relatively stout; apex 

more or less roundly inflated. Female proctiger slightly wavy on dorsal side in lateral aspect, 

with apical portion slender; apex less sharp, dorsally convex in lateral aspect; length of anus well 

exceeding half as long as remainder of proctiger, with apex sharply narrowed.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective silvestris, -e (= pertaining to a forest). 

Distribution. South Korea (GB, JB). 

Host plant. Unknown.  

Comments. Without any host information, the species identity is still unknown. Good 

series of material and host plant record is needed for the future study. Insufficient and only a few 

specimens are examined in this study, the diagnosis and description were based on the 

description of Kwon (1983).  

 

Cacopsylla subcoccinea (Kwon, 1983) 

 

Psylla (Hepatopsylla) subcoccinea Kwon, 1983: 73. 

Cacopsylla subcoccinea: Park, 1996: 272. 

 

Material examined. 1 ♀, paratype of Psylla (Hepatopsylla) subcoccinea, GW, Mt. 

Seolaksan, 30.vii.1982, (Y.J. Kwon), (NMW, dry mounted). Other examined specimens of 

previous studies are not open or missing for species confirmation. 

Diagnosis. Adult. According to Kwon (1983), antenna very short, about as long as width 

of head, female proctiger with apex roundly terminated. 
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Description. Adult. Coloration. Body colour yellowish orange with dorsum reddish-

orange; abdomen reddish-brown. Antenna brown to dark brown basally, dark brown to black 

apically. Forewing transparent with brown veins; surface spinules dark brown distally, prominent, 

apex of clavus without any dark spot.  

Structure. Vertex slightly less than half as long as wide. Genal processes distinctly shorter 

than vertex, contiguous on inner side, with outer margin slightly concave. Antenna strikingly 

short, about as long as width of head. Forewing elongate; pterostigma very long; surface spinules 

distributed in all cells, nearly completely covering. Male proctiger longer than paramere. 

Paramere more or less recurved, slightly narrowed apically in lateral view, with dully produced 

obscure short cone on each outer side of base. Distal segment of aedeagus slender at neck portion, 

with apex gently rounded on dorsal side. Female terminalia relatively long, proctiger with distal 

portion markedly narrowed, apex roundly terminated, dorsal side gently arched in lateral aspect. 

Circumanal ring about half as long as remainder of proctiger. Subgenital plate much shorter than 

proctiger, with apex sharp in lateral aspect.  

Fifth instar immature. Unknown. 

Etymology. From the Latin prefix sub- (= under, beneath) and the adjective coccineus, -a, 

-um (= scarlet). 

Distribution. South Korea (GW, JB). 

Host plant. Unknown.  

Comments. See under Cacopsylla seolagsana. Previous host records are probably 

incorrect. Only one female specimen was examined in this study, the diagnosis and description 

were based on the description of Kwon (1983). According to Kwon (1983), the species related to 

Cacopsylla sibirica group. We suspected that the species closely related or conspecific with C. 
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saligna based on Kwon’s (1983) description and illustrations. To synonymised the two, we need 

Kwon’s male type specimens and a series of good fresh material.  

 

Cacopsylla tobirae (Miyatake, 1964) 

Figs. 140−142, 797−804 

 

Psylla tobirae Miyatake, 1964a: 5. 

Psylla (Hepatopsylla) tobirae: Kwon, 1983: 60. 

Cacopsylla tobirae: Park, 1996: 273. 

Edentatipsylla tobirae: Chen et al., 2008: 97; Burckhardt & Ouvrard, 2012: 19, combinatio 

revivisco. 

 

Material examined. Holotype ♂, Japan: Kyushu, Fukuoka City, Hirao, 21.v.1958, 

Pittosporum tobira (Y. Miyatake), (ELKU, dry mounted). South Korea: 1 ♀, JJ, Jeju-si, 

11.v.1983, (Y.J. Kwon), (NIBR, dry mounted); 43 ♂, 32 ♀, 1 immature, JN, Yeosu-si, 

Manheung-dong, Mt. Cheonseong, 05.vii.2014, Pittosporum tobira (G. Cho), (SNU, dry and 

slide-mounted, in 95% ethanol); 12 ♂, 8 ♀, 24 immatures, 1 exuvia, JJ, Seogwipo-si, Seoho-

dong 1287, Mt. Gogeun, 21.viii.2014, P. tobira (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 2 ♂, 1 ♀, JJ, Jeju-si, Gujwa-eup, Hado-ri 358-2, 22.viii.2014, P. tobira (G. Cho), (SNU, 

slide-mounted, in 95% ethanol); 10 ♂, 1 ♀, JJ, Seogwipo-si, Jungmun-dong, Yakcheon Temple 

to seashore, N33°14'34.03" E126°26'53.80", 20 m, 26.iv.2016, P. tobira (G. Cho), (SNU, in 95% 

ethanol). 
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Diagnosis. Adult. Two terminal setae of antenna different in length, the shorter one 

almost half as long as the longer one. Paramere (Figs. 799, 801) tapering to apex, bent basally, 

with apical tooth on inner surface. Distal segment of aedeagus (Fig. 802) straight, weakly dilated 

subapically to form postero-subapical membranous sac that is roundly projected, antero-apical 

portion hooked. Female terminalia (Fig. 800) cuneate, proctiger narrowing to apex, apical two 

thirds somewhat straight, apex slightly expanded and roundly blunt. 

Fifth instar immature. Forewingpad with one subapical marginal capitate seta 

posteriorly; hindwingpad with two apical marginal capitate setae. Caudal plate quadrate, slightly 

wider in anterior portion bearing nine marginal capitate setae on either side (Fig. 804). 

Circumanal ring (Fig. 804) transverse, concave dorsally, in subterminal position. 

Description. Adult. Coloration (Figs. 140, 141). Body colour in recently emerged 

specimens light yellow with transparent forewings with light veins; mature specimens light green 

with yellowish pattern on mesopraescutum anteriorly, yellowish longitudinal band and light 

longitudinal stripes on mesoscutum, transparent forewing with yellowish brown veins and 

obscure brown marking on cell r2, m1, m2, and cu1 marginally. Antenna yellowish brown, 

segments 4−8 dark brown to black apically, segments 9 and 10 entirely black. Compound eyes 

yellowish brown to greyish, ocelli light orange. Hindwing almost colourless, transparent. Legs 

light yellowish brown; tibial, basitarsal spurs and claws dark brown. Sternites and anterior part of 

terminalia green; apical portion of terminalia brown.  

Structure. Head (Fig. 797) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin evenly concave; preocular sclerite narrow; genal processes 

conical, subacute apically, connected basally and slightly divergent apically, hairy. Antenna 

slender, 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the 
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longest but not much longer, two terminal setae different in length, the shorter one almost half as 

long as the longer one. Forewing (Fig. 798) oblong oval; pterostigma evenly narrowing to apical 

third of r1; costal and anal break present; vein C+Sc curved in the middle; cell c+sc transverse; 

vein Rs very weakly sinuous, not curved towards fore margin apically; vein M evenly curved; 

vein M1+2 very weakly curved a third from the base, remaining part almost straight; M3+4 almost 

straight; cell m1 triangular; vein Cu1a roundly curved; vein Cu1b short, curved at apex; cell cu1 

subtrapezoidal, round dorsally; surface spinules dense and present in all cells with narrow 

spinule-free bands along the veins, radular marginal spinules present in cells r2, m1, m2, and cu1, 

veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 

803) saltatorial; metacoxa with conical meracanthus that is angularly curved outward near the 

middle; metatibia with genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 799) slender, curved 

subapically, hairy. Male subgenital plate (Fig. 799) subtriangular, hairy ventrally. Paramere (Figs. 

799, 801) lamellar and tapering to apex, bent basally, with apical tooth on inner surface, hairy 

with short setae. Distal segment of aedeagus (Fig. 794) straight, weakly dilated subapically to 

form irregular triangular, postero-subapical membranous sac roundly protruded, antero-apical 

portion hooked; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female 

terminalia (Fig. 800) cuneate. Female proctiger narrowing to apex, apical two thirds somewhat 

straight, apex slightly expanded and roundly blunt, hairy with short setae, long setae grouped in 

apical third, small peg setae densely spaced in apical third; circumanal ring relatively short, 

consisting of two unequal rows of pores. Subgenital plate cuneate, acute apically, slightly convex 

in the middle of ventral surface, hairy. Lateral valvulae oval, bluntly rounded apically; dorsal 

valvulae cuneate, very weakly curved, short but relatively thick; ventral valvulae weakly curved.  
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Fifth instar immature (Figs. 142, 804). Body (Fig. 142) green, with cherry red eyes, 

elongate. Antenna 7-segmented, off-white with entirely dark segment 7. Forewingpad oblong 

oval, lacking humeral lobes and macroscopic dorsal setae, with one subapical marginal capitate 

seta posteriorly; hindwingpad with two apical marginal capitate setae. Legs stout and moderately 

long, with capitate setae. Caudal plate quadrate, slightly wider in anterior portion, anterior and 

posterior margin somewhat straight, nine marginal capitate setae on either side. Abdomen with 

one large and one medium lateral and two medium submedian free sternites on either side of 

mid-line (Fig. 804). Circumanal ring (Fig. 804) transverse, concave dorsally, in subterminal 

position, close to hind margin; composed of a single row of rod-like pores.  

Etymology. Named after its host plant, Pittosporum tobira. 

Distribution. China, Japan (Honshu, Kyushu, Shikoku, Ryukyu), South Korea (JN, JJ), 

Taiwan, United States of America (California). 

Host plant. Pittosporum tobira (Thunb.) W.T. Aiton (Pittosporaceae), confirmed by the 

presence of immatures. 

Comments. The species shares its host with Cacopsylla bibari. As i observed, if both 

species inhabiting together, C. bibari dominant in most places. Cacopsylla tobirae excrete a large 

amount of honeydew and wax granules on which blackish sooty mold grows and they also cause 

physical damages on young leaves (e.g. leaf rolling). C. tobirae is a noteworthy pest in North 

America (Bertone, 2016).  

 

Cacopsylla ulleungensis (Kwon, 1983) 

 

Psylla (Hepatopsylla) ulleungensis Kwon, 1983: 65. 
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Cacopsylla ulleungensis: Park, 1996: 273. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. According to Kwon (1983), forewing with apparently broad spinule-

free bands, antenna not exceeding 1.6 times as long as head width, genal processes somewhat 

stouter distally. 

Description. Adult. Coloration. Body colour pale yellow to yellow, or pale yellowish 

brown, somewhat tinted with yellowish green with brown markings. Median ocellus orange in 

color. Apical 2 antennal segments dark brown, apices of 4−8 antennal segments brown. Forewing 

with a dark spot at the apex of clavus. 

Structure. Vertex slightly shorter than half as long as wide. Genal processes slightly 

shorter than vertex, rather stout, blunt at apex, well divergent distally. Antenna about 1.5−1.6 

times as long as width of head. Forewing surface spinules prominent, somewhat sparsely 

covering, leaving, very broad spinule free bands along margins of veins. Male proctiger long, 

with base produced on dorsal side, slightly curved apically. Paramere broadest at base, with tips 

abruptly narrowed on anterior margin forming a hook. Distal segment of aedeagus more or less 

slender, apex elongately curved in lateral aspect. Female proctiger with apex slightly roundly 

terminated. Circumanal ring distinctly exceeding half as long as remainder of proctiger. 

Subgenital plate much shorter than proctiger. 

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Ulleungdo (= Ulleung Island) and the Latin 

suffix -ēnsis, -e. 
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Distribution. South Korea (GB). 

Host plant. Unknown. 

Comments. Cacopsylla ulleungensis was poorly described by Kwon (1983) from 2 male 

and 3 female. Type series is not open for examination or missing. The specimens are not directly 

examined in this study, the diagnosis and description were based on the description of Kwon 

(1983).  

 

Cacopsylla viburnicola Li & Yang, 1992 

Figs. 143, 144, 805−810 

 

Cacopsylla viburnicola Li & Yang, 1992: 347; replacement name for Psylla viburni Li & Yang, 

1988: 160, nec. Löw, 1876: 194, primary homonym. 

Cacopsylla viburicola [sic]; Li, 2011: 950, misspelling. 

 

Material examined. South Korea: 6 ♂, 2 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, 

SNU arboretum, N37°15'41.30" E126°58'59.20", 70 m, 21.v.2015, Viburnum erosum (G. Cho), 

(SNU, dry and slide-mounted, in 95% ethanol); 2 ♀, same data but 22.v.2015, V. erosum (G. 

Cho), (SNU, in 95% ethanol); 4 ♂, 3 ♀, same data but 04.v.2016, V. erosum (G. Cho), (SNU, in 

95% ethanol). 

Diagnosis. Adult. Body (Figs. 143, 144) dark orange to reddish-brown. Forewing (Fig. 

806) oblong oval with dense surface spinules, present in all cells with relatively broad spinule-

free bands along the veins. Paramere (Figs. 807, 809) lamellar and slender, weakly bent basally 

and recurved at apex with hooked sclerotised apical tooth on inner surface, anterior margin 



380 

sinuated. Distal segment of aedeagus (Fig. 810) straight, weakly dilated apically, antero-apical 

portion pointed and produced into beak-like shaped. Female terminalia (Fig. 808) cuneate, 

proctiger tapering to apex, apex roundly blunt, portion near circumanal ring gently convex, 

remaining portion generally straight. 

Description. Adult. Coloration (Figs. 143, 144). Body colour generally dark orange to 

reddish-brown. Antenna yellowish brown, segments 4−7 dark brown to black apically, segments 

9 and 10 entirely black. Vertex with indistinct off-white small markings and off-white posterior 

margin. Compound eyes dark reddish-brown, ocelli orange. Pronotum whitish dorsally, reddish-

brown laterally; mesopraescutum with off-white markings at lateral and posterior edges; 

meoscutum with off-white longitudinal stripes on dorsum; mesoscutellum with off-white 

markings anteriorly at each side. Legs dark reddish-brown; tarsi brown; spurs and claws dark 

brown. Sternites dark orange to reddish-brown with dark brown to black anterior border, 

abdominal intersegmental membranes whitish; terminalia dark orange to reddish-brown.  

Structure. Head (Fig. 805) as broad as thorax; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin gently concave; preocular sclerite small and narrow; genal 

processes conical, subacute apically, contiguous basally and slightly divergent distally, hairy. 

Antenna 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the 

longest. Forewing (Fig. 806) oblong oval, with slightly narrow anterior portion; pterostigma 

evenly narrowing to apical third of r1; costal and anal break present; vein C+Sc evenly curved in 

the middle; cell c+sc transverse; vein Rs sinuous, not curved towards fore margin apically; vein 

M gently curved; vein M1+2 and M3+4 evenly curved near branch, respectively, remainder 

somewhat straight; cell m1 subtriangular; vein Cu1a angularly curved a third from the base; vein 

Cu1b short, curved at apex; cell cu1 subtrapezoidal; surface spinules densely spaced, present in all 
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cells with relatively broad spinule-free bands along the veins, radular marginal spinules present 

in cells r2, m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg saltatorial; metacoxa with conical meracanthus; metatibia with genual 

spine and 1+3+1 sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus 

with two falcate claws. Male proctiger (Fig. 807) slender, somewhat straight, hairy. Male 

subgenital plate (Fig. 807) subtriangular, hairy dorsally and ventrally. Paramere (Figs. 807, 809) 

lamellar and slender, weakly bent basally and recurved at apex with hooked sclerotised apical 

tooth on inner surface, anterior margin sinuated, inner and outer surfaces covered with short setae. 

Distal segment of aedeagus (Fig. 810) straight, weakly dilated apically, antero-apical portion 

pointed and produced into beak-like shaped; sclerotised end tube of ductus ejaculatorius short, 

weakly sinuous. Female terminalia (Fig. 808) cuneate. Female proctiger tapering to apex, apex 

roundly blunt, portion near circumanal ring gently convex, remaining portion generally straight, 

hairy with short setae, relatively long setae in apical third, small peg setae densely spaced in 

apical third; circumanal ring moderate in size, exceed more than a third of proctiger, consisting 

of a single row of pores. Subgenital plate cuneate, apically acute and curved, hairy with short 

setae, apex with short peg setae. Lateral valvulae bluntly rounded apically; dorsal valvulae 

cuneate, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature. Unknown. 

Etymology. The name of the host plant genus, Viburnum, and the Latin suffix -cola (= 

inhabitant). 

Distribution. China, South Korea (GG). 

Host plant. Viburnum erosum Thunb., V. mullaha var. glabrescens (C.B. Clarke) Kitam. 

(=V. mullaka Bach-Ham ex D. Don var. glabrescenc C. B. Clark [sic]) (Caprifoliaceae). 
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Comments. New record for South Korea. Based on description and illustration by Li 

(2011), Korean Cacopsylla species associated with Viburnum erosum referable to the Chinese C. 

viburnicola.  

 

Cacopsylla visci (Curtis, 1835) 

Figs. 811−816 

 

Psylla visci Curtis, 1835: 565. 

Psylla ixophylla Löw, 1862: 108; synonymised by Löw, 1879: 602. 

Psylla euchlora Löw, 1881: 259; synonymised by Šulc, 1907: 7. 

Psylla (Hepatopsylla) visci: Loginova, 1978: 565. 

Cacopsylla visci: Klimaszewski, 1975: 197. 

 

Material examined. Japan: 3 ♂, 3 ♀, Honshu, Hiroshima Pref., Yoshiwa Vill., 

Nakatsuya, 22.vii.2000, at light (T. Yamauchi), (SNU, dry mounted). South Korea: 1 ♀, JB, Mt. 

Naejang, 10.vi.1975, (K.R. Choe), (NAAS, dry mounted); 2 ♂, 6 ♀, GW, Inje-gun, Girin-myeon, 

Jindong-ri, Mt. Jeombong, Danmok-ryeong, 15.vii.2015, (G. Cho), (SNU, dry and slide-mounted, 

in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 811) large; genal processes conical, subacute apically, their 

longitudinal axis subparallel, inner surface close to each other. Forewing (Fig. 812) oval; surface 

spinules dense and prominent with relatively broad spinule-free bands along the veins. Paramere 

(Figs. 813, 815) upside-down club-shaped, wide and bent basally, apical two thirds narrow and 

generally straight, blunt apically with hooked apical tooth on inner surface, with small antero-
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basal projection. Distal segment of aedeagus (Fig. 816) straight, weakly dilated subapically and 

antero-apical portion hooked. Female terminalia (Fig. 814) cuneate and large, proctiger 

narrowing to apex, convex near the middle, apex roundly blunt. 

Description. Adult. Coloration. Body colour almost equally dark green (yellow in 

ethanol-preserved samples) with transparent forewings with yellowish brown veins. Antenna 

light brown, segments 4−8 dark brown to black apically, segments 9 and 10 entirely black. 

Compound eyes dark reddish-brown, ocelli reddish-orange. Hindwing almost colourless, 

transparent. Legs brownish green. 

Structure. Head (Fig. 811) wider than thorax; vertex rhombi, covered in microscopic setae, 

posterior margin evenly concave; preocular sclerite small and narrow; genal processes conical, 

subacute apically, their longitudinal axis subparallel, hairy. Antenna slender, 10-segmented with 

subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, two terminal setae long, 

subequal in length. Forewing (Fig. 812) oval, narrow anteriorly; pterostigma evenly narrowing to 

apical third of r1; costal and anal break present; vein C+Sc evenly curved in the middle; cell c+sc 

transverse; vein Rs weakly sinuous, not curved towards fore margin apically; vein M gently 

curved; vein M1+2 very weakly curved a third from the base but remaining part somewhat straight; 

vein M3+4 almost straight; cell m1 triangular; vein Cu1a moderately curved a third from the base; 

vein Cu1b short, curved at apex; cell cu1 subtrapezoidal; surface spinules dense and prominent 

with relatively broad spinule-free bands along the veins, present in all cells, radular marginal 

spinules present in cells r2, m1, m2, and cu1, veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg saltatorial; metacoxa with conical meracanthus; 

metatibia with genual spine and 1+4−5+1 sclerotised apical small spurs; metabasitarsus with two 

sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 813) slender, curved 
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subapically, hairy. Male subgenital plate (Fig. 813) mostly spherical, basally truncate, hairy 

dorsally and ventrally. Paramere (Figs. 813, 815) upside-down club-shaped, wide and bent 

basally, tapering to apex, blunt apically with hooked apical tooth on inner surface, with small 

antero-basal projection, posterior margin somewhat straight and angular in a third from the base, 

apical two thirds generally straight, inner and outer surfaces hairy with short setae, setae 

relatively dense and slightly long in postero-basal portion. Distal segment of aedeagus (Fig. 816) 

straight, weakly dilated subapically and antero-apical portion hooked; sclerotised end tube of 

ductus ejaculatorius relatively long and stout, weakly sinuous. Female terminalia (Fig. 814) 

cuneate and large. Female proctiger narrowing to apex, convex near the middle, apex roundly 

blunt, hairy with short setae, long setae in apical third, small peg setae densely spaced in apical 

quarter; circumanal ring exceed a third of the dorsal margin laterally, consisting of a single row 

of pores. Subgenital plate triangular, acute apically, ventral surface sinuated, hairy ventrally, 

short stout setae in the apex. Lateral valvulae oval, bluntly rounded apically; dorsal valvulae 

cuneate, weakly curved and expanded in the middle; ventral valvulae weakly curved.  

Fifth instar immature. Description by Inoue (2003). 

Etymology. Named after its host plant genus, Viscum. 

Distribution. Bulgaria, Caucasus, Europe (Austria, France, Germany, Spain, Switzerland), 

Great Britain, Hungary, Iraq, Japan (Honshu, Kyushu), Morocco, Norway, Slovenia, South 

Korea (GW), Sweden. 

Host plant. Loranthus Jacq., L. europaeus Jacq. (Loranthaceae), Viscum L., V. album L., 

V. coloratum (Kom.) Nakai, V. laxum Boiss. & Reut. (Santalaceae), confirmed by the presence of 

immatures. 
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Comments. Only adults were collected on the light at high mountain more than 1,000 m. 

Korean specimens have 1+4−5+1 small tibial apical spurs but 1+3+1 arrangement and the 

numbers are normal for the genus. More material is necessary for comparing this difference. 

 

Cacopsylla vondraceki (Klimaszewski, 1963) 

 

Psylla vondraceki Klimaszewski, 1963a: 67. 

Cacopsylla vondraceki: Park, 1996: 273. 

 

Material examined. Specimens are not available for examination. 

Diagnosis. Adult. According to Kwon (1983), recognized by the forewing shape that is 

rounded apically and less oblique, pterostigma somewhat broader than related other species. 

Description. Adult. Coloration. Body colour brown to dark brown, with yellowish to 

yellowish brown markings on head and thorax. Antenna yellowish brown proximally and darker 

distally. Forewing without dark spot on the apex of clavus. 

Structure. Vertex nearly half as long as wide with posterior margin roundly concave. 

Genal processes about as long as vertex, divergent distally. Antenna about 1.4−1.5 times as long 

as width of head. Forewing about 2.6 times as long as broad, with apical margin round to 

somewhat obliquely round; surface spinules present in all cells, leaving moderate spinule-free 

bands along margins of veins. Paramere bent near base or deeply concave on basal anterior 

margin, narrowed apically, with recurved apex. Distal segment of aedeagus somewhat slender, 

apex roundly concave on lower side in lateral shape, with narrowly but dully produced tip. 

Female proctiger long and slender, with straight dorsal margin, apex narrow, with more or less 
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round tip; length of circumanal ring about a quarter as long as remainder of proctiger. Subgenital 

plate apparently shorter than proctiger, with sharply acute apex.  

Fifth instar immature. Unknown. 

Etymology. Probably the species was dedicated to entomologist K. Vondráček. 

Distribution. China, Georgia, Kazakhstan, Kyrgyzstan, Mongolia, North Korea, Russia 

(Altay), Tadzhikistan, Uzbekistan. 

Host plant. Salix L., S. pentandra L., S. sungkianica Y.L. Chou & Skvortsov (Salicaceae). 

Comments. This species was recorded by Loginova (1967c) and Klimaszewski (1973) 

from North Korea. Kwon (1983) probably repeated their information in his book. The species 

was not discovered from the South during the field survey in 2013−2018. We suspect that Kwon 

(1983) didn’t examine any material from North Korea. The specimens are not directly examined 

in this study, the diagnosis was based on the description of Kwon’s (1983) English translation. 

 

Cacopsylla zinovjevi (Loginova, 1965) 

Figs. 817−824 

 

Psylla zinovjevi Loginova, 1965: 203. 

Cacopsylla zinovjevi; Li & Yuang, 1995: 138. 

 

Material examined. South Korea: 1 ♂, 1 ♀, GW, Inje-gun, Inje-eup, Gaa-ri, San 1, 

16.vii.2015, (G. Cho), (SNU, in 95% ethanol); 3 ♂, GW, Hwacheon-gun, Sangseo-myeon, 

Damok-ri, Silnae hill, N38°09'24.40" E127°31'23.30", 850 m, 25.v.2016, Salix gracilistyla (D. 

Burckhardt), (NHMB, 70% ethanol); 3 ♂, 4 ♀, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, 
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San 49, Uguchi valley, N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, (G. Cho), (NIBR, 

SNU, in 95% ethanol); 1 ♂, GB, Uljin-gun, Geumgangsong-myeon, Ssangjeon-ri, San 150-1, 

N36°55'25.99" E129°11'44.72", 550 m, 22.vii.2017, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Genal processes conical, subacute apically, connected basally and 

contiguous from each other (Fig. 818). Forewing (Fig. 819) transparent with contrasting veins. 

Paramere (Figs. 820, 822) upside-down clavate, antero-basal portion concave, basal half 

expanded to form postero-basal large projection that is composed of two layers and generally 

round but margins uneven in outer surface, apical two third of anterior margin somewhat straight, 

apical third looks cylindrical in lateral aspect, apex roundly blunt with postero-apical tooth on 

inner surface, inner surface with densely grouped short stout simple setae in the middle and 

around three vertical rows of sclerotised stout peg setae. Distal segment of aedeagus (Fig. 823) 

generally straight, dilated subapically, postero-subapical margin round, antero-apical portion 

hooked. Female terminalia (Fig. 821) triangular, proctiger long, narrowing to apex, apex round, 

dorsal margin straight, protruded; circumanal ring short. Subgenital plate cuneate, acute and 

weakly curved upward apically. 

Description. Adult. Coloration. Body colour yellow to light orange in ethanol-preserved 

samples. Antenna yellow to yellowish brown, segments 4−8 dark brown to black apically, 

segments 9 and 10 entirely black. Compound eyes dark grey or charcoal, ocelli light orange. 

Thorax generally light orange; pronotum off-white; mesopraescutum with off-white median 

stripe and off-white posterior edge; mesoscutum with off-white stripes on dorsum; 

mesoscutellum with off-white stripes on each lateral side. Transparent forewing with yellowish 

brown somewhat contrasting veins. Hindwing almost colourless, transparent. Legs yellowish; 
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tarsi brown; tibial, basitarsal spurs and claws dark brown. Sternites yellow; terminalia brown 

apically. 

Structure. Head (Fig. 818) as broad as thorax; vertex rhombi, covered in microscopic 

setae, posterior margin gently concave; preocular sclerite small and narrow; genal processes 

conical, subacute apically, connected basally and contiguous from each other, hairy. Antenna 

(Fig. 817) slender, 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 

the longest, slightly shorter than a total length of segments 4 and 5, two terminal setae short, 

shorter than the segment, the shorter one half as long as the longer one. Forewing (Fig. 819) 

oblong oval, with slightly narrow anterior part and very weakly asymmetrically rounded apex; 

pterostigma evenly narrowing to apical third of r1; costal and anal break present; vein C+Sc 

weakly curved in the middle; cell c+sc transverse; vein Rs weakly sinuous, not curved towards 

fore margin apically; veins M and M1+2 evenly curved; vein M3+4 almost straight; cell m1 

triangular; vein Cu1a moderately curved near the middle; vein Cu1b short, curved at apex; cell cu1 

subtrapezoidal, round dorsally; surface spinules present in all cells with broad spinule-free bands 

along the veins, radular marginal spinules present in cells r2, m1, m2, and cu1, veins clothed in 

very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 824) saltatorial; 

metacoxa with conical meracanthus that is bent near base; metatibia with genual spine and 1+3+1 

sclerotised apical spurs; metabasitarsus with two sclerotised spurs; metatarsus with two falcate 

claws. Male proctiger (Fig. 820) slender, curved subapically, hairy. Male subgenital plate (Fig. 

820) quadrate, round ventrally, hairy dorsally and ventrally. Paramere (Figs. 820, 822) upside-

down clavate, antero-basal portion concave, basal half expanded to form postero-basal large 

projection that is composed of two layers and generally round but margins uneven in outer 

surface, apical two third of anterior margin somewhat straight, apical third looks cylindrical in 
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lateral aspect, apex roundly blunt with postero-apical tooth on inner surface, inner and outer 

surfaces hairy with short setae, inner surface with densely grouped short stout simple setae in the 

middle and around three vertical rows of sclerotised stout peg setae. Distal segment of aedeagus 

(Fig. 823) very weakly curved, otherwise generally straight, dilated subapically, postero-

subapical margin round, antero-apical portion hooked; sclerotised end tube of ductus 

ejaculatorius short, weakly sinuous. Female terminalia (Fig. 821) triangular. Female proctiger 

long, narrowing to apex, apex round, dorsal margin straight, covered with short setae, apical half 

with dense short stout setae and small peg setae; circumanal ring short, consisting of two 

subequal rows of pores. Subgenital plate cuneate, acute and weakly curved upward apically, 

slightly convex in the middle ventrally, hairy with short setae, apex with small stout setae. 

Lateral valvulae oval and pointed; dorsal valvulae triangular, weakly curved; ventral valvulae 

weakly curved.  

Fifth instar immature. Unknown. 

Etymology. Probably named after Russian entomologist Zinovjev. 

Distribution. China, Russian Far East, South Korea (GB, GW). 

Host plant. Salix L. (Salicaceae). 

Comments. General appearance superficially resembles with other congeners, male 

terminalia have to be examined for proper species identification. Cacopsylla zinovjevi displays 

typical morphology of Salix feeding congeners (e.g. C. elegantula) but the species easily 

distinguished by the peculiar built of paramere. 

 

Genus Cyamophila Loginova, 1976 

Cyamophila Loginova, 1976: 596. 



390 

Type species: Psylla fabra Loginova, 1964, by original designation.  

 

Diagnosis. Forewing (Fig. 826) with strongly curved vein Cu1a, trapezoidal cell cu1, and 

dark markings along the cell margins. Paramere (Figs. 827, 829) clavate with large and strong 

antero-apical tooth on inner surface. Distal segment of aedeagus (Fig. 830) dilated apically to 

form sphere with antero-subapical hook. Mostly associated with herbaceous to shrubby 

Faboideae. 

Etymology. From the Greek κύαμος (kýamos = bean) and φιλειν (= to love). 

Distribution. Palaearctic. 

Host plant. Fabaceae (Fabales). 

Comments. Cyamophila currently contains fifty-one described species (Ouvrard, 2018). 

As far as known, most species associated with legume family Fabaceae (e.g. Astragalus L., 

Caragana Fabr., Glycyrrhiza L., Maackia Rupr. & Maxim., Sophora L.). Beilschmiedia Nees 

(Lauraceae), Berberis L. (Berberidaceae), Drypetes Vahl (Putranjivaceae), Rhodoleia Champion 

ex Hook. (Hamamelidaceae), Ricinus L. (Euphorbiaceae) as host of several Chinese species as 

reported by Li (2011) is very unlikely as no immatures have been found. 

 

Key to species of genus Cyamophila in Korea 

1 Antennal segment 7 the longest. Forewing (Fig. 845) with slightly asymmetrically 

rounded apex and strongly curved vein M1+2. Paramere (Figs. 846, 848) vertically long 

rectangular. Female terminalia (Fig. 847) cuneate, dorsal margin generally straight. On 

Sophora ................................................................................................................. C. willieti 
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- Antennal segment 3 the longest. Forewing (Figs. 826, 835) with rounded apex and 

moderately curved vein M1+2. Paramere (Figs. 829, 838) clavate. Female terminalia (Figs. 

828, 837) cuneate, dorsal margin concave in the middle. On Maackia ............................... 2 

2 Surface spinules of the forewing denser and irregularly spaced, leaving only narrow 

spinule-free stripes along the veins (Fig. 826). Antero-basal projection of paramere 

smoothly convex (Fig. 829). On M. floribunda ............................................. C. floribundae 

- Surface spinules of the forewing less denser with broad spinule-free stripes along the 

veins (Fig. 835). Antero-basal projection of paramere angular (Fig. 838). On M. 

amurensis........................................................................................................ C. hexastigma 

 

Cyamophila floribundae Cho & Burckhardt, 2017 

Figs. 145, 825−833 

 

Cyamophila floribundae Cho & Burckhardt, 2017: 551. 

 

Material examined. Holotype ♂, South Korea: JJ, Jeju-si, Halla Arboretum, 

N33°28'05.56" E126°29'33.66", 100 m, 04.viii.2015, Maackia floribunda (G. Cho) (SNU, dry 

mounted).  

Paratypes. South Korea: 10 ♂, 20 ♀, 1 immatures, same data as holotype but, M. 

floribunda (G. Cho), (NIBR, SNU, dry and slide-mounted, in 95% ethanol); 1 ♂, 2 ♀, 5 

immatures, same data but 29.iv.2016, M. floribunda (D. Burckhardt & G. Cho) (NHMB, SNU, 

70% and 95% ethanol). 
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Diagnosis. Adult. The species is similar to Cyamophila hexastigma (Horváth). It differs 

in the surface spinules of the forewing which are denser and irregularly spaced, leaving only 

narrow spinule-free stripes along the veins (Fig. 826). It differs from C. hexastigma also in the 

host: Maackia floribunda, rather than M. amurensis. 

Fifth instar immature. Body elongate. Forewingpad with six relatively long capitate 

setae and five short simple setae marginally (Fig. 832). Circumanal ring (Fig. 833) reniform, 

transverse, weakly concave dorsally in the middle, close to hind margin, composed of a single 

row of rod-like pores. 

Description. Adult. Coloration (Fig. 145). Colour and structure similar to C. hexastigma. 

Body colour greenish, yellowish in ethanol-preserved specimens, with whitish pattern on head 

and thorax in young specimens becoming dark brown in overwintered individuals. Antenna 

yellow, segments 1 and 2, greyish brown, segments 4‒7 brown apically, dark portion becoming 

larger in more distal segments, segments 8‒10 brown to almost black. Forewing transparent, 

veins yellow or brown; membrane transparent, slightly yellowish, particularly towards the wing 

apex and in older specimens; in old specimens also sometimes yellow or ochreous stripes along 

veins in apical part; with each a conspicuous brown spot in the middle of cells m1, m2 and cu1 

along wing margin; surface spinules present in all cells, densely spaced forming irregular 

transverse rows, leaving only narrow, spinule-free stripes along the veins. Terminalia as in Figs. 

817‒825.  

Fifth instar immature (Figs. 832, 833). Body green, elongate. Antenna slender and 7-

segmented, off-white with dark apices of segments 3‒6, and almost entire segment 7. 

Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal setae, with six 

relatively long capitate setae and five short simple setae marginally; hindwingpad narrow, with 
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two apical capitate setae. Legs moderately long, lacking capitate setae. Caudal plate rounded, 

with capitate dorsal and marginal setae. Abdomen with two medium and one small lateral free 

sternites on either side (Fig. 832). Circumanal ring (Fig. 833) reniform, transverse, weakly 

concave dorsally in the middle, close to hind margin; composed of a single row of rod-like pores.  

Etymology. Named after its host plant Maackia floribunda. 

Distribution. South Korea (JJ). 

Host plant. Maackia floribunda (Miq.) Takeda (Fabaceae), confirmed by the presence of 

immatures. 

Comments. Cyamophila floribundae is morphologically similar to C. hexastigma and 

differs mostly in the distribution of the surface spinules. The male paramere is in average slightly 

stronger widened towards the apex in the former. 

 

Cyamophila hexastigma (Horváth, 1899) 

Figs. 146, 147, 834−842 

 

Psylla hexastigma Horváth, 1899: 373. 

Cyamophila hexastigma: Loginova, 1977: 577. 

 

Material examined. South Korea: 1 ♂, GW, Daegwanryeong, 13.vi.1973, (Y.I. Lee), 

(NAAS, dry mounted); 1 ♀, GB, Chilgok-gun, Dongmyeong-myeon, Mt. Palgong, 02.vii.1982, 

(Y.J. Kwon), (NIBR, dry mounted); 1 ♀, GG, Gwangneung, 29.v.1983, (Y.S. Kim), (NAAS, dry 

mounted); 1 ♀, GW, Inje-gun, Girin-myeon, Bangdong-ri, Bangtae National Recreation Center, 

20.vi.2013, (G. Cho), (SNU, dry mounted); 1 ♂, 1 ♀, GG, Gwangju-si, Docheok-myeon, 
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Sanglim-ri, Mt. Taehwa, 18.vi.2014, (G. Cho), (SNU, in 95% ethanol); 13 ♂, 19 ♀, 3 immatures, 

Daegu-si, Dalseong-gun, Yuga-myeon, Yang-ri, San 10, Mt. Biseul, 01.vii.2014, Maackia 

amurensis (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 3 ♂, 1 ♀, GB, 

Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 m, 

01.vii.2014, (G. Cho), (SNU, in 95% ethanol); 4 ♂, 5 ♀, JJ, Jeju-si, Aewol-eup, Nabeup-ri 1457-

1, Nabeup Subtropical Forest, 21.viii.2014, (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 22 ♂, 20 ♀, 34 immatures, 1 exuvia, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, 

San 197-1, Sambong National Recreation Center, 06.vi.2015, M. amurensis (G. Cho), (SNU, dry 

and slide-mounted, in 95% ethanol); 4 ♂, 2 ♀, 16 immatures, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 07.v.2015, M. amurensis (G. Cho), (SNU, 

in 95% ethanol); 1 ♀, same data but 18.v.2016, M. amurensis (G. Cho), (SNU, in 95% ethanol); 

1 ♂, GW, Hongcheon-gun, Nae-myeon, Gwangwon-ri, N37°49'57.48" E128°27'58.87", 

15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 3 ♂, 6 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, 

Mt. Jeombong, Danmok-ryeong, 15.vii.2015, (G. Cho), (SNU, in 95% ethanol); 14 immatures, 

JN, Gwangyang-si, Ongnyong-myeon, Mt. Baegun, Nonsil village, N34°46'50.70" 

E127°44'33.60", 600 m, 15.v.2016, M.amurensis (G. Cho), (SNU, in 95% ethanol); 1 ♀, GG, 

Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. Hwaya, N37°41'32.94" E127°24'22.80", 

450 m, 07.vi.2017, (G. Cho), (SNU, in 95% ethanol); 1 ♂, 3 ♀, GW, Hwacheon-gun, Hwacheon-

eup, Dongchon-ri, Haesan-ryeong, 10.vi.2017, (M. Oh), (SNU, in 95% ethanol); 1 ♀, JB, Wanju-

gun, Yongjin-eup, Ganjung-ri, San 71, N35°54'14.49" E127°12'39.32", 50 m, 17.vi.2017, (G. 

Cho), (SNU, in 95% ethanol); 3 ♂, GW, Yeongwol-gun, Gimsatgat-myeon, Nae-ri 20, 

N37°02'14.79" E128°45'43.40", 750 m, 01.vii.2017, M. amurensis (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, 



395 

N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, (G. Cho), (SNU, in 95% ethanol); 1 ♀, GG, 

Yangpyeong-gun, Gangsang-myeon, Sinhwa-ri, San 62-1, N37°27'20.01" E127°27'17.24", 300 

m, 16.vi.2018, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Forewing (Fig. 835) with moderately curved vein M1+2, cell m1 

triangular; surface spinules dense and present in all cells with broad spinule-free bands along the 

veins. Paramere (Figs. 836, 838) clavate, with angular antero-basal projection, narrow at sub-

base and widening to the apex, widest at the apex, postero-apical portion protruded, apex with 

large and strong apical tooth. Distal segment of aedeagus (Fig. 839) with strongly dilated apically 

to form an irregular sphere, antero-subapical portion produced into beak-like shape. Female 

terminalia (Fig. 837) cuneate, dorsal margin concave near the middle. 

Fifth instar immature. Forewingpad with six capitate setae marginally; hindwingpad 

with two capitate apical setae. Caudal plate rounded subtriangular, with capitate dorsal and 

marginal setae (Fig. 841). 

Description. Adult. Coloration (Figs. 146, 147). Body colour in recently emerged 

specimens light yellow or light green, transparent forewings with obscure dark spots at the apex 

of clavus and at the marginal apices of cells m1, m2, and cu1, veins light; overwintered specimens 

dark brown to black, transparent forewings with dark veins somewhat contrasting; autumn 

generation generally light yellowish brown, with off-white spots on vertex and pronotum, 

yellowish brown pronotum with pale yellow posterior margin, yellowish brown mesopraescutum 

with indistinct light median stripe and anterior orange portion less than half, orange and light 

longitudinal stripes on mesoscutum, respectively, mesoscutellum yellowish brown, forewing 

veins yellowish brown. Antenna yellowish brown, segments 3−5 dark brown to black apically, 

segment 6 dark in apical half, segments 7‒10 almost entirely black. Compound eyes reddish-
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brown, ocelli orange. Hindwing almost colourless, transparent. Legs pale yellowish brown; basal 

half of femur dark; tarsi brown; spurs and claws dark brown. Sternites dark brown with yellow to 

yellowish brown posterior margins; terminalia brown. 

Structure. Head (Fig. 834) as broad as thorax; vertex rhombi, covered in microscopic 

setae, posterior margin gently concave; preocular sclerite small and narrow; genal processes 

conical, stout, obliquely and roundly blunt apically, connected basally, slightly divergent apically, 

hairy. Antenna 10-segmented, with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the 

longest. Forewing (Fig. 835) oblong oval, slightly narrow anteriorly; pterostigma narrow, evenly 

narrowing to apical half of r1; costal and anal break present; vein C+Sc evenly curved in the 

middle; cell c+sc transverse; vein Rs weakly sinuous, not curved towards fore margin apically; 

vein M gently curved; vein M1+2 moderately curved a third from the base, remainder somewhat 

straight; M3+4 almost straight; cell m1 triangular; vein Cu1a strongly curved a third from the base; 

vein Cu1b short, curved at apex; cell cu1 trapezoidal; surface spinules dense and present in all 

cells with broad spinule-free bands along the veins, marginal radular spinules present in cells m1, 

m2, and cu1, veins clothed in very short microscopic setae. Hindwing simple, membraneous. Hind 

leg (Fig. 840) saltatorial; metacoxa with conical meracanthus which is slightly curved outwards; 

metatibia with well-developed genual spine and 1+3+1 sclerotised apical spurs; metabasitarsus 

with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 836) slender, 

weakly curved subapically, hairy. Male subgenital plate (Fig. 836) irregularly spherical, hairy 

ventrally. Paramere (Figs. 836, 838) clavate, with angular antero-basal projection, narrow at sub-

base and widening to the apex, widest at the apex, postero-apical portion protruded, apex with 

large and strong apical tooth, inner and outer surfaces hairy with short setae, setae in antero-

apical portion somewhat stout and long. Distal segment of aedeagus (Fig. 839) somewhat straight, 
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strongly dilated apically to form an irregular sphere, antero-subapical portion produced into 

beak-like shape; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female 

terminalia (Fig. 837) cuneate. Female proctiger narrowing to apex, apex round, dorsal margin 

concave near the middle, hairy with short setae, small peg setae densely spaced in apical third; 

circumanal ring relatively short, consisting of two unequal rows of pores. Subgenital plate 

cuneate, acute and slightly curved upward apically, hairy with short setae, small peg setae in 

subapico-ventral surface and near apex. Lateral valvulae bluntly rounded apically; dorsal 

valvulae cuneate, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 841, 842). Body green, elongate. Antenna slender and 7-

segmented, off-white with dark apices of segments 3‒6, and almost entire segment 7. 

Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal setae, with six capitate 

setae marginally; hindwingpad narrow, with two apical capitate setae. Legs moderately long. 

Caudal plate rounded subtriangular, with capitate dorsal and marginal setae (Fig. 841). 

Circumanal ring (Fig. 842) reniform, weakly concave dorsally in the middle, close to hind 

margin; composed of a single row of rod-like pores.  

Etymology. From the Greek ἑξα- (hexa-, héx = six) and στίγμα (stigma = small mark, 

spot). 

Distribution. China (Beijing, Shanxi), Japan (Hokkaido, Honshu, Kyushu, Shikoku), 

Russia (Primorye, Siberia), South Korea (CB, CN, GB, GG, GN, GW, JJ, JN). 

Host plant. Maackia amurensis Rupr. (Fabaceae), confirmed by the presence of 

immatures. 

Comments. This species superficially similar with Cyamophila willieti but it can be easily 

distinguished by its paramere shape and as well as the host plant, Maackia amurensis rather than 
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Sophora japonica. Probably Kwon (1983) mixed both species C. hexastigma and C. willieti in his 

book of Korean Psylloidea. 

 

Cyamophila willieti (Wu, 1932) 

Figs. 148−150, 843−852 

 

Psylla willieti Wu, 1932: 71. 

Cyamophila hexastigma sensu Kwon, 1983: 37, nec Horváth, 1899: 369, misidentification. 

Cyamophila willieti: Conci & Tamanini, 1989: 171. 

 

Material examined. South Korea: 1 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, 

NIAST, 15.viii.2006, (NAAS, dry mounted); 26 ♂, 19 ♀, 6 immatures, Seoul-si, Gwanak-gu, 

Daehak-dong, Seoul National University, 31.x.2013, Sophora japonica (G. Cho), (KNA, SNU, 

dry and slide-mounted, in 95% ethanol); 1 ♂, 2 ♀, same data but 06.xi.2013, (G. Cho), (SNU, 

dry mounted); 29 ♂, 42 ♀, 23 immatures, same data but 10.v.2014, S. japonica (G. Cho), (SNU, 

dry and slide-mounted); 4 immatures, same data but 10.v.2015, S. japonica (G. Cho), (SNU, 

slide-mounted); 1 ♀, same data but 23.v.2014, (G. Cho), (SNU, dry mounted); 1 ♀, same data 

but 01.iv.2015, (J.B. Seung), (SNU, in 95% ethanol); 1 ♀, GG, Gwangju-si, Docheok-myeon, 

Sanglim-ri, Mt. taehwa, 15.vi.2013, (M. Kim), (SNU, dry mounted); 1 ♂, 1 ♀, same data but 

19.vi.2014, (G. Cho), (SNU, slide-mounted); 1 ♂, same data but 19.vi.2014, (G. Cho), (SNU, dry 

mounted); 15 ♂, 8 ♀, 1 immature, same data but 19.vi.2017, (G. Cho), (SNU, in 95% ethanol); 3 

♂, 3 ♀, Daegu-si, Dong-gu, Gongsan-dong, Mt. Palgong, 01.vii.2014, (G. Cho), (SNU, dry and 

slide-mounted); 3 ♂, 2 ♀, Incheon-si, Nam-gu, Sungui-dong 8-7, Subong Park, 09.x.2014, (G. 
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Cho), (SNU, slide-mounted, in 95% ethanol); 1 ♂, Incheon-si, Seo-gu, Gyeongseo-dong, 

Environment Research Complex, NIBR, 03.vii.2015, (G. Cho), (SNU, in 95% ethanol); 1 ♀, 

Seoul-si, Nowon-gu, Gongreung-dong, 26-21, Sahmyook University, 25.x.2015, (M. Oh), (SNU, 

in 95% ethanol); 1 ♂, Incheon-si, Bupyeong-gu, Sangok-dong, 13.iv.2016, (G. Cho), (SNU, in 

95% ethanol); 33 ♂, 38 ♀, Seoul-si, Jung-gu, Manri-dong, 2-ga, 6-1, Songijeong Park, 

04.vi.2016, (M. Oh), (SNU, in 95% ethanol); 1 ♂, 1 ♀, GB, Cheongsong-gun, Cheongsong-eup, 

Wolwoe-ri, Mt. Juwang, Nagipyeong water reservoir, 11.vii.2017, (E. Lim), (SNU, in 95% 

ethanol);. 

Diagnosis. Adult. Genal processes (Fig. 844) obliquely truncate apically. Antennal 

segment 7 the longest but not much longer than segment 3 (Fig. 843). Forewing (Fig. 845) with 

slightly asymmetrically rounded apex and strongly curved vein M1+2. Paramere (Figs. 846, 848) 

vertically long rectangular, apex almost blunt with large and strong antero-apically straight teeth. 

Distal segment of aedeagus (Fig. 849) with moderately dilated apex to form an irregular sphere, 

antero-apical portion beak-like shape and hooked. Female terminalia (Fig. 847) cuneate, dorsal 

margin generally straight.  

Fifth instar immature. Forewingpad with eight capitate setae and six short simple setae 

marginally. Caudal plate rounded subtriangular, with capitate dorsal and marginal setae (Fig. 

851). 

Description. Adult. Coloration (Figs. 148, 149). Body colour in recently emerged 

specimens light yellow or light green (Fig. 148) with yellowish patches and longitudinal stripes 

on thorax, respectively, transparent forewings with dark spots at the apex of clavus and at the 

marginal apices of cells m1, m2, and cu1, and obscure spot present or not on cell r2, veins light; 

overwintered specimens dark brown to black, transparent forewings with dark veins somewhat 
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contrasting; Autumn generation generally brown to dark brown (Fig. 149), with off-white to light 

yellowish brown markings on head, thorax, and mesoscutellum, off-white to yellowish brown 

median longitudinal stripe on mesopraescutum, brown to dark brown mesocutum with off-white 

to light yellowish brown longitudinal stripes, transparent forewings with brown veins. Antenna 

yellowish brown, segment 1 and base of segment 2 brown, segments 4−6 dark brown to black 

apically, segment 7 dark in basal half, segments 8‒10 almost entirely black. Compound eyes 

brown, ocelli orange. Hindwing almost colourless, transparent. Legs yellowish brown; basal half 

of femur dark; tarsi brown; spurs and claws dark brown. Sternites and terminalia dark brown. 

Structure. Head (Fig. 844) slightly broader than thorax; vertex subtrapezoidal, covered in 

microscopic setae, posterior margin evenly concave; preocular sclerite small and narrow; genal 

processes conical, obliquely truncate apically, connected basally and weakly divergent distally, 

hairy. Antenna (Fig. 843) slender and 10-segmented with subapical rhinarium on segments 4, 6, 

8, and 9; segment 7 the longest but not much longer than segment 3; two terminal setae very 

short, subequal in length. Forewing (Fig. 845) oblong oval, with slightly asymmetrically rounded 

apex; pterostigma broad, evenly narrowing to apical half of r1; costal and anal break present; vein 

C+Sc evenly curved in the middle; cell c+sc transverse; vein Rs sinuous, not curved towards fore 

margin apically; vein M evenly curved; vein M1+2 strongly curved a fourth from the base, 

remainder somewhat straight; M3+4 almost straight; cell m1 subquadrate; vein Cu1a strongly 

curved a third from the base; vein Cu1b short, curved at apex; cell cu1 subtrapezoidal; surface 

spinules densely spaced, present in all cells with narrow spinule-free bands, radular marginal 

spinules present in cells r2, m1, m2, and cu1; veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg (Fig. 850) saltatorial; metacoxa with conical 

meracanthus; metatibia with well-developed genual spine and 1+3+1 sclerotised apical spurs; 
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metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 

846) slender, weakly curved subapically, hairy. Male subgenital plate (Fig. 846) irregular 

subspherical, hairy ventrally. Paramere (Figs. 846, 848) lamellar and vertically long rectangular, 

somewhat straight, inner and outer margin subparallel and weakly sinuous, apex almost blunt, 

antero-subapical portion with narrow projection, antero-apical portion with large and strong tooth, 

postero-apical portion sclerotised and slightly protruded, inner and outer surfaces hairy with short 

setae, stout in antero-apical portion and dense in posterior margin. Distal segment of aedeagus 

(Fig. 849) somewhat straight and stout, moderately dilated apically to form an irregular sphere, 

antero-apical portion beak-like shape and hooked; sclerotised end tube of ductus ejaculatorius 

short, weakly sinuous. Female terminalia (Fig. 847) cuneate. Female proctiger narrowing to apex, 

dorsal margin generally straight, apex round, hairy with short setae, small peg setae densely 

spaced in apical third; circumanal ring short, consisting of two unequal rows of pores. Subgenital 

plate cuneate, acute and slightly curved upward apically, covered in short hairs ventrally, 

subapex with small peg setae. Lateral valvulae bluntly rounded apically; dorsal valvulae cuneate, 

narrow, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 150, 851, 852). Body green, elongate (Fig. 150). Antenna 

slender and 7-segmented, off-white with dark apices of segments 3‒6, and almost entire segment 

7. Forewingpad oblong oval, lacking humeral lobes and macroscopic dorsal setae, with eight 

capitate setae and six short simple setae marginally; hindwingpad narrow, with two apical 

capitate setae. Legs moderately long, lacking capitate setae. Caudal plate rounded subtriangular, 

with capitate dorsal and marginal setae. Abdomen with two medium and one small lateral and 

two small submedian free sternites on either side (Fig. 851). Circumanal ring (Fig. 852) reniform, 
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weakly concave dorsally in the middle, close to hind margin; composed of a single row of rod-

like pores.  

Etymology. Uncertain but probably named after the name Williet. 

Distribution. China, South Korea (CB, CN, GB, GG, GN, GW, JB, JJ, JN). 

Host plant. Sophora japonica L. (Fabaceae), confirmed by the presence of immatures. 

Comments. Cyamophila hexastigma sensu Kwon, 1983 is a misidentification of C. 

willieti reliably (Park, 1995; Park, 1996). C. willieti was erroneously synonymised to C. 

hexastigma in the past by Kuwayama & Miyatake (1971) and its species status was revived by 

Conci & Tamanini (1989). The two species look superficially similar but it can be well separated 

by its paramere structure and the host plant, Sophora japonica rather than Maackia amurensis. 

 

Genus Psylla Geoffroy, 1762 

Psylla Geoffroy, 1762: 482. 

Asphagis Enderlein, 1921: 120; synonymised by Tuthill, 1943: 457. 

Asphagidella Enderlein, 1921: 115; synonymised by Tuthill, 1943: 456. 

Psylla (Asphagidella) Enderlein, 1921: 115; Burckhardt, 1979: 113. 

 

Type species: Chermes alni Linnaeus, 1758, by subsequent designation under the plenary powers 

of the ICZN opinion 731, 1965.  

 

Diagnosis. Head transverse, almost as wide as mesoscutum, posterolateral part generally 

expanded; vertex shorter than the half of head width. Genal processes as long as or shorter than 

vertex, divergent apically, conical (Fig. 853). Antenna long, more than twice as long as head 
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width. Forewing (Fig. 854) oblong oval. Metatibia with five to eight saltatorial spines apically. 

Male terminalia large. Male proctiger and paramere (Fig. 855) long and slender, the latter usually 

clavate with one or two small teeth near apex on inner surface. Female terminalia (Fig. 856) 

usually much longer than the rest of abdomen. Mostly associated with Betulaceae such as Alnus 

Mill. and Betula L. 

Etymology. From the Greek noun ψύλλα (psúlla = a flea). 

Distribution. Holarctic. 

Host plant. Rosales and other various plants. 

Comments. This genus is a Holarctic probably unresolved genus containing 112 

described species (Ouvrard, 2018). Psylla s.l. is probably polyphyletic and its current definition 

should be phylogenetically analyzed. Previously many non-Psylla species were dumped into the 

genus Psylla s.l. Based on the molecular analysis (Percy et al., unpublished), we consider that 

Psylla s.s. should be restricted to the species associated with Betulaceae (Psylla p.p., Baeopelma, 

Chamaepsylla) and that the Rosaceae feeding Psylla/Spanioneura spp. would be better in 

Spanioneura for the time being (pers. comm. from DB). 

 

Psylla alniformosanaesuga Lauterer, Yang & Fang, 1988 

Figs. 6, 151−153, 853−859 

 

Psylla alniformosanaesuga Lauterer et al., 1988: 72. 

Psylla alni sensu Kwon, 1983: 40; Kwon et al., 2016: 133, nec Linnaeus, 1758: 454, 

misidentification. 
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Material examined. South Korea: 2 ♂, 1 ♀ (identified as Psylla alni), GB, Mt. 

Palgonsan, 18.vi.1983, (Y. J. Kwon), (NMW, dry mounted); 1 ♂, 5 ♀, 1 exuvia, GW, Inje-gun, 

Buk-myeon, Yeonhwadong-ro, 04.vi.2014, (R.K. Duwal), (SNU, dry mounted, in 95% ethanol); 

13 ♂, 12 ♀, Daegu-si, Dong-gu, Gongsan-dong, Mt. Palgong, 01.vii.2014, Alnus incana subsp. 

hirsuta (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 2 ♀, GW, Inje-gun, 

Buk-myeon, Hangye-ri, 13.vi.2015, (M. Oh), (SNU, dry mounted); 21 immatures, 1 exuvia, GB, 

Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" E128°37'50.54", 700 m, 

12.v.2016, A. incana subsp. hirsuta (G. Cho), (SNU, in 95% ethanol); 41 immatures, 1 exuvia, 

GW, Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 

850 m, 25.v.2016, A. incana subsp. hirsuta (G. Cho), (SNU, slide-mounted, in 95% ethanol); 37 

♂, 39 ♀, GN, Hamyang-gun, Hyucheon-myeon, Wolpyeong-ri, Odojae, N35°26'40.10" 

E127°42'02.82", 750 m, 11.vi.2016, A. incana subsp. hirsuta (G. Cho), (SNU, in 95% ethanol); 

35 ♂, 47 ♀, GB, Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, 

N37°03'27.23" E128°49'02.96", 750 m, 01.vii.2017, on Betula schmidtii (G. Cho), (SNU, slide-

mounted and in 95% ethanol); 38 ♂, 38 ♀, same data but on Alnus viridis (G. Cho), (SNU, slide-

mounted and in 95% ethanol); 1 ♀, same data but on light (G. Cho), (SNU, in 95% ethanol); 2 ♂, 

4 ♀, GB, Uljin-gun, Geumgangsong-myeon, Ssangjeon-ri, San 150-1, N36°55'25.99" 

E129°11'44.72", 550 m, 22.vii.2017, (G. Cho), (SNU, in 95% ethanol); 4 ♀, GB, Gimcheon-si, 

Daedeok-myeon, Churyang-ri, Mt. Wolmae, 18.viii.2017, (K.S. Jung), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 853) broad and transverse, vertex irregular oval; genal 

processes relatively short and conical. Forewing (Fig. 854) oblong oval, somewhat straight in 

anterior margin. Metatibia with 1+5 apical spurs. Male proctiger (Fig. 855) slender, recurved and 

tubular subapically. Paramere (Figs. 855, 857) long and clavate, apex expanded and blunt 
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apically with two small teeth on inner surface. Distal segment of aedeagus (Fig. 858) long and 

straight, spoon-shaped. Female terminalia (Fig. 856) right-angled triangular shape, very long; 

circumanal ring short.  

Fifth instar immature. Body elongate (Fig. 153). Wing pads oblong oval and lacking 

humeral lobes and macroscopic dorsal setae; forewingpad with 16 short setae and very short 15‒

18 setae and hindwingpad with 10 short setae marginally. Caudal plate subquadrate with 11‒12 

short marginal setae on either side laterally. Pore fields large in terminal position (Fig. 859). 

Description. Adult. Coloration (Figs. 6, 151, 152). Body colour light yellowish green to 

light green with light green to yellowish green pronotum, mesopraescutum, mesoscutellum, 

mesoscutum with yellowish green patterns on the dorsum or mesoscutum and transparent 

forewings with bright veins in anterior half and brown veins posteriorly. Antenna brown to dark 

brown, segment 1 and base of segment 2 lighter in colour, segments 3‒5 unclearly dark brown 

apically. Compound eyes dark reddish-brown to black, ocelli reddish-orange. Hindwing almost 

colourless, transparent. Legs light yellowish green to light green; tibiae, basitarsi, and tarsi 

somewhat dark, brown; spurs and claws dark brown. Sternites light green with yellowish green 

posterior margin; terminalia green. 

Structure. Head (Fig. 853) slightly broader than thorax; vertex irregular oval, somewhat 

straight in median line, covered in microscopic setae, posterior margin evenly concave; preocular 

sclerite small and narrow; genal processes relatively short and conical, contiguous from each 

other and not connected basally, slightly divergent and subacute apically, hairy. Antenna slender 

and 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, 

two terminal setae subequal in length and shorter than the segment. Forewing (Fig. 854) oblong 

oval; pterostigma relatively short and narrow, evenly narrowing to apical half of r1; costal and 



406 

anal break present; vein C+Sc evenly curved in the middle; cell c+sc transverse; vein Rs weakly 

curved near a third from the base, not curved towards fore margin apically; veins M and M1+2 

evenly curved; M3+4 almost straight; cell m1 subtriangular; vein Cu1a moderately curved near a 

third from the base; vein Cu1b short, curved weakly at apex; cell cu1 relatively small and 

subtrapezoidal, round dorsally; surface spinules densely spaced, present in all cells with narrow 

spinule-free bands; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg saltatorial; metacoxa with relatively small conical meracanthus; 

metatibia with 1+5 sclerotised apical spurs and well-developed genual spine; metabasitarsus with 

two sclerotised spurs; metatarsus with two falcate claws. Male proctiger (Fig. 855) slender, 

recurved and tubular subapically, hairy. Male subgenital plate (Fig. 855) irregular spherical, hairy 

in the middle and ventrally. Paramere (Figs. 855, 857) long, slender, and clavate, somewhat 

straight and expanded apically, apex blunt with two small apical tooth on inner surface, inner and 

outer surfaces hairy with short setae. Distal segment of aedeagus (Fig. 858) straight, dilated 

apically to form an irregular oblong-oval, anterior margin somewhat straight, antero-apical 

portion weakly pointed and curved; sclerotised end tube of ductus ejaculatorius short, weakly 

sinuous. Female terminalia (Fig. 856) right-angled triangular shape, very long. Female proctiger 

long and slender, tapering to apex, apex obliquely subacute, hairy with short setae, apical third 

densely spaced with very short setae; circumanal ring short, consisting of a single row of pores. 

Subgenital plate long and cuneate, slightly convex in the middle of ventral surface, acute apically, 

ventrally hairy with short setae, very short setae densely spaced in apical third. Lateral valvulae 

small and oval; dorsal valvulae right-angled triangular, long and straight; ventral valvulae thick, 

generally straight.  

Fifth instar immature (Figs. 153, 859). Body (Fig. 153) elongate and generally light pale 
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green with light brown legs, wing pads, and sclerites and light cherry red eyes. Antenna 8-

segmented, light brown with dark apices of segments 4 and 5, and entire segments 6‒8. 

Forewingpad oblong oval, lacking humeral lobes and with microscopic dorsal setae, marginally 

with 16 short setae and very short 15‒18 setae; hindwingpad with 10 short setae marginally and 

sparse dorsal setae. Legs long, with capitate setae. Caudal plate transverse and subquadrate, 11‒

12 short marginal setae on either side laterally. Abdomen with two medium and one small lateral 

and three small submedian free sternites on either side of mid-line. Pore fields large and densely 

spaced, in terminal position. Body margin and dorsal and ventral surfaces and legs covered with 

short setae (Fig. 859). 

Etymology. The name of the host plant, Alnus formosana and the Latin verb sūgō (= suck, 

take in). 

Distribution. China, South Korea (CN, GB, GG, GN, GW, JB), Taiwan. 

Host plant. Alnus Mill., A. formosana (Burkill) Makino, A. incana (L.) Medik. subsp. 

hirsuta A.Löve & D.Löve (Betulaceae), confirmed by the presence of immatures.  

Comments. All previous records of Psylla alni from Korea (Kwon. 1983; ESK & KSAE, 

1994; Park. 1996; Paek et al., 2010; Kwon et al., 2015a; Kwon et al., 2016) concern P. 

alniformosanaesuga.  

 

Genus Spanioneura Foerster, 1848 

Spanioneura Foerster, 1848: 94. 

 

Type species: Spanioneura fonscolombii Foerster, 1848, by monotypy.  
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Diagnosis. Currently not resolved but can be recognized by the 3+1+1 tibial spurs, the 

long and slender paramere (Figs. 265, 864), the slender and spoon-shaped distal segment of 

aedeagus (Figs. 266, 865), and especially the distinctively long female terminalia (Figs. 264, 

863). Associated with Rosaceae such as Prunus L. 

Etymology. Probably from the Greek σπάνιος (spánios = rare, exceptional, infrequent) 

and νεῦρον (neûron = nerve).  

Distribution. Palaearctic. 

Host plant. Prunus L. (Rosales, Rosaceae). 

Comments. This is a small Palaearctic probably unresolved genus containing six 

described species (Ouvrard, 2018). As far as known, two species, Spanioneura caucasica 

Loginova, 1968 and S. fonscolombii Foerster, 1848, associated with Buxus L. (Buxaceae), S. 

turkiana (Klimaszewski & Lodos, 1977) associated with Prunus L. (Rosaceae), and the host 

plant of the other two species, S. pechai (Klimaszewski & Lodos, 1977) and S. persica 

Burckhardt & Lauterer, 1993, are unknown. Based on the molecular analysis (Percy et al., 

unpublished), we consider that Psylla should be restricted to the species associated with 

Betulaceae (Psylla p.p., Baeopelma, and Chamaepsylla) and that the Rosaceae feeding 

Psylla/Spanioneura spp. would be better in Spanioneura for the time being (pers. comm. from 

DB). 

 

Spanioneura longicauda (Konovalova, 1986), comb. nov. 

Figs. 154−156, 261−266, 860−867 

 

Psylla longicauda Konovalova, 1986: 148. 
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Material examined. Japan: 3 ♂, 3 ♀, Honshu, Tochigi Pref., Nikkô City, Mt. Nantai, 

Ura-Nantai Rindô (1600m), 03.vii.2004, Prunus ssiori (H. Inoue), (SNU, dry mounted); 4 

immatures, same data but 05.vi.2004, Prunus ssiori (H. Inoue), (SNU, in 95% ethanol). South 

Korea: 27 ♂, 29 ♀, GW, Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" 

E128°32'36.72", 900 m, 7.vi.2015, Prunus padus (G. Cho) (KNA, SNU, dry and slide-mounted, 

95% ethanol); 5 immatures, same data but 17.v.2016, P. padus (G. Cho), (SNU, in 95% ethanol); 

31 ♂, 33 ♀, 3 immatures, 7 exuviae, GG, Gapyeong-gun, Cheongpyeong-myeon, Samhoe-ri, Mt. 

Hwaya, N37°41'32.94" E127°24'22.80", 450 m, 09.v.2016, P. padus (G. Cho), (SNU, slide-

mounted, in 95% ethanol); 8 ♂, 8 ♀, same data but 07.vi.2017, (NIBR, SNU, in 95% ethanol); 54 

♂, 59 ♀, GW, Hwacheon-gun, Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" 

E127°31'23.30", 850 m, 25.v.2016, P. padus (G. Cho), (SNU, in 95% ethanol); 24 ♂, 23 ♀, GB, 

Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" 

E128°49'02.96", 750 m, 11.vi.2017, P. padus (G. Cho), (SNU, in 95% ethanol); 2 ♂, same data 

but 01.vii.2017, (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Metatibia with 3+1+1 small apical spurs (Fig. 866). Paramere (Figs. 

265, 864) long, hairy, and lamellar with apical tooth on inner surface. Distal segment of aedeagus 

(Figs. 266, 865) slender and spoon-shaped, apically rounded. Female terminalia (Figs. 264, 863) 

distinctively long; circumanal ring short.  

Fifth instar immature. Body (Fig. 156) elongate. Forewingpad oblong oval, lacking 

humeral lobes and macroscopic dorsal setae, with 31‒36 marginal simple setae; hindwingpad 

narrowing to apex with two apical simple setae. Pore fields sickle-shaped in subterminal position 

(Fig. 867). 
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Description. Adult. Coloration (Figs. 154, 155). General body colour light apple green 

(pale yellow in recently emerged specimens). Head, pronotum, mesopraescutum, mesonotum, 

and metanotum uniformly pigmented, light apple green. Transparent forewing with light brown 

veins except for off-white base of forewing. Antenna light brown; antennal segments 3−6 dark 

brown apically; segments 7−10 dark brown to black entirely; terminal setae off-white. 

Compound eyes pale yellow with brown portions, ocelli orange. Hindwing simple and 

transparent. Legs light brown or yellow; metatibia light brown with dark brown to almost black 

apical tibial spurs, tarsal spurs, and claws. Abdomen pale yellow; terminalia yellowish brown or 

ochreous. Female and young specimens generally lighter in colour.  

Structure. Head (Figs. 261, 860) narrower than thorax; vertex trapezoidal, shorter than 

genal processes with microscopic setae, posterior margin somewhat straight; preocular sclerite 

long and narrow; genal processes conical, stout and moderately divergent. Antenna long and 10-

segmented with subapical rhinarium on segments 4, 6, 8−9, segment 3 the longest; two terminal 

setae almost equal in length. Thorax evenly arched. Forewing (Figs. 262, 861) elongated oval, 

widest a fourth from the apex; pterostigma long and narrow; costal and anal break present; vein 

C+Sc moderately curved; cell c+sc relatively small and narrow; vein Rs evenly sinuous, curved 

towards fore margin apically; vein M fairly curved; vein M1+2 evenly curved; vein M3+4 almost 

straight, vein M3+4 shorter than vein M1+2; cell cu1 small and tetragonal, rounded dorsally; vein 

Cu1a uniformly curved; vein Cu1b short, almost straight; surface spinules present in all cells with 

moderate spinule-free bands along the veins; veins sparsely clothed with short setae. Hindwing 

simple and membraneous. Hind leg (Fig. 866) saltatorial; metacoxa with horn-shaped 

meracanthus; metatibia with 3+1+1 short apical spurs, genual spine present; metabasitarsus with 

two small sclerotised tarsal spurs; metatarsus with two falcate claws. Male proctiger (Figs. 263, 
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862) slender and hairy. Male subgenital plate (Figs. 263, 862) tetragonal somewhat concave at 

dorsal margin, sparsely hairy. Paramere (Figs. 265, 864) lamellar and slender, subacute apically, 

outer and inner surface covered with simple setae, inner surface with a small apical tooth. Distal 

segment of aedeagus (Figs. 266, 865) long and slender, apex rounded, spoon-shaped. Female 

terminalia (Figs. 264, 863) distinctively long. Female proctiger long and curved downward 

apically; circumanal ring relatively short, with unequal two rows of pores. Subgenital plate 

triangular, acute at apex, curved apically. Lateral valvulae triangular, roundly blunt apically; 

dorsal valvulae cuneate, weakly curved; ventral valvulae spear-like shape.  

Fifth instar immature (Figs. 156, 867). Body (Fig. 156) light apple green with light 

brown tips of legs and wing pads, eyes off-white, elongate. Antenna 7-segmented, long, off-

white to light brown with dark apical half of segment 7. Forewingpad oblong oval, lacking 

humeral lobes and macroscopic dorsal setae, with 31‒36 marginal simple setae that partially 

composed of two rows; hindwingpad narrowing to apex with two apical simple setae. Legs 

moderately long, with slightly capitate setae. Caudal plate evenly pointed in the middle of 

posterior margin, margin and surfaces with short simple setae, relatively long in margin. Pore 

fields sickle-shaped in subterminal position with dense pores, large (Fig. 867).  

Etymology. From the Latin adjective longus (= long) and noun cauda (= a tail). 

Distribution. Japan, Russia, South Korea (GB, GG, GW). 

Host plant. Prunus padus L. (Rosaceae), confirmed by the presence of immatures. 

Comments. This species is easily diagnosed by its male terminalia structure and 

especially, as well as by its characteristic long female terminalia. See comments under the genus 

Spanioneura. For the aforementioned reason, it is formally transferred here to Spanioneura. 
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Family Triozidae Löw, 1879 

This is the second largest, morphologically well-defined and probably monophyletic 

family with more than 1,000 species in seventy genera in all biogeographical regions especially 

in the tropics and temperate zone (Hollis, 2004; Burckhardt & Ouvrard, 2012; Ouvrard, 2018). 

The constituent species show a wide range of host plants (Hollis, 2004; Yang et al., 2013) not 

like others which are often restricted to a particular plant order or family (Hodkinson, 1986; 

Burckhardt, 2005a; Hollis, 2004). The family is well defined morphologically by the forewing 

lacking a costal break and pterostigma, the generally trifurcating vein R+M+Cu. Many species 

are gall inducers with mostly sedentary pit gall formers whose larval body shape is accordingly 

adapted, being flat and oval (Yang et al., 2013). Furthermore, the family includes some major 

pest species, e.g. Bactericera cockerelli and Trioza erytreae. Prior to revised classification of 

Psylloidea by Burckhardt & Ouvrard (2012), former internal relationships and diagnoses were 

suggested by various authors on this large family (White & Hodkinson, 1985; Burckhardt, 1988b; 

Burckhardt & Lauterer, 1997a; Hollis, 2004; Li, 2011) but most of the genera are ill-defined and 

artificial and it’s not supported now due to misconception of some characters and artificial 

subdivisions lacking phylogeny. Currently, there is no scientific convincing suprageneric 

classification for Triozidae and the phylogenetic relationships between genera remain largely 

unknown. In South Korea, twenty-six species in six genera are known.  

 

Key to genera of Triozidae in Korea 

1 Antennal segment 3 strongly thickened, completely covered with setae (Fig. 906). 

Forewing (Fig. 908) with large, dark brown marking at branching of vein R+M+Cu .......... 

 ................................................................................................................................. Eotrioza 
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- Antennal segment not thickened and not covered with setae (Fig. 888). Forewing without 

large dark pattern at branching of vein R+M+Cu ................................................................ 2 

2 Forewing (Fig. 940) membrane pigmented, light brown to brown with dark scattered 

small spots. Vertex (Fig. 939) anteriorly produced into tubercles, base of genal processes 

strongly incised ............................................................................................. Trichochermes 

- Forewing transparent or translucent without spots on cells (Fig. 869). Vertex generally 

conical not like tubercles (Fig. 868) .................................................................................... 3 

3 Branches of veins M and Cu very long (Fig. 916) .................................................. Epitrioza 

- Branches of veins M and Cu in forewing shorter (Fig. 869) ............................................... 4 

4 Male proctiger (Fig. 870) with triangular posterior lobe. Female terminalia (Fig. 871) 

short. Antennal segments 4−10 dark (Fig. 888).................................................. Bactericera 

- Male proctiger (Fig. 961) simple, not triangular. Female terminalia and antennal segments 

colour variable ..................................................................................................................... 5 

5 Character combination different. Distal segment of aedeagus dilated subapically with 

antero-subapical tubes (Fig. 936) ...................................................................... Heterotrioza 

- Character combination different ..................................................................................Trioza 

 

Genus Bactericera Puton, 1876 

Bactericera (Bactericera) Puton, 1876: 286; Burckhardt & Lauterer, 1997a: 116. 

Bactericera Puton, 1876: 286. 

Rhinopsylla Riley, 1885: 78; synonymised by Burckhardt & Lauterer, 1997a: 116. 

Paratrioza Crawford, 1910: 228; synonymised by Burckhardt & Lauterer, 1997a: 116. 

Allotrioza Crawford, 1911a: 442; synonymised by Crawford, 1914: 73. 
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Bactericera (Smirnovia) Klimaszewski, 1968c: 13. 

Smirnovia Klimaszewski, 1968c: 13; Lauterer, 1976: 120, nomen praeoccupatum. 

Bactericera (Klimaszewskiella) Lauterer, 1976. 

Klimaszewskiella Lauterer, 1976: 120; synonymised by Burckhardt & Lauterer, 1997a: 116. 

Eubactericera Li, 1994a: 12; synonymised by Burckhardt & Lauterer, 1997a: 116. 

Carsitria Li, 1997b: 17, 19; synonymised by Burckhardt & Ouvrard, 2012: 21. 

 

Type species: Bactericera perrisii Puton, 1876, by monotypy.  

 

Diagnosis. Antenna with subapical rhinarium on 4, 6, and 8, two subapical rhinaria on 

each segment 9 and 10 (Fig. 888). Vein R+M+Cu of forewing strictly trifurcating (Fig. 869). 

Metatibia with 1+2 apical spurs (Fig. 874). Male proctiger with posterior lobes, generally 

triangular (Fig. 870). 

Etymology. Uncertain. Probably from the Greek βακτηρία (baktēría = small staff or rod) 

and the Latin noun cēra (= wax).  

Distribution. Predominantly Holarctic and with a few species in the Oriental, 

Afrotropical and Neotropical regions (Yang et al., 2013). 

Host plant. Solanaceae (Solanales) and other various plants. 

Comments. Bactericera currently contains 160 species Worldwide (Ouvrard, 2018). This 

is mostly defined by egg and larval characters. The adult morphology is very variable 

(Burckhardt & Lauterer, 1997a) which makes the definition of the genus with adult characters 

difficult (Yang et al., 2013).  

 



415 

Key to species of genus Bactericera in Korea 

1 Forewing surface spinules densely spaced, present in all cells with narrow spinule-free 

bands (Fig. 869). Male proctiger (Fig. 870) with small, weakly developed posterior lobes. 

On Salix ...................................................................................................... B. distinctissima 

- Forewing surface spinules absent (Figs. 268, 876). Male proctiger (Figs. 269, 877) with 

developed posterior lobes .................................................................................................... 2 

2 Genal processes shorter than half vertex length, pointed apically (Figs. 267, 875). 

Forewing (Figs. 268, 876) broadest in the middle, round dorsally; vein Rs weakly curved 

upward, shorter than vein M. Paramere (Figs. 271, 879) sickle-shaped, curved near the 

middle. On Lycium. ................................................................................................ B. gobica 

- Genal processes longer than vertex length, conical (Fig. 889). Forewing (Fig. 890) 

margins subparallel; vein Rs weakly sinuous. Paramere (Figs. 891, 893) tapering to apex, 

somewhat straight with apical hook .................................................................................... 3 

3 WL > 3.15 mm. Distal segment of aedeagus (Fig. 894) stout, dilated subapically to form 

an irregular subtriangle, apex roundly blunt. Female proctiger somewhat straight dorsally 

(Fig. 892). On Salix ........................................................................................ B. myohyangi 

- WL < 3.15 mm. Distal segment of aedeagus (Fig. 902) thick and stout, straight, strongly 

dilated in less than apical half to form an irregular subquadrate, apex blunt. Female 

proctiger convex in the middle dorsally (Fig. 900). On Salix .......................... B. yamagishii 

 

Bactericera breviatiformis Kwon, 1983 

 

Bactericera (Smirnovia) breviatiformis Kwon, 1983: 87. 
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Eubactericera breviatiformis: Park, 1996: 274. 

Bactericera breviatiformis: Burckhardt & Lauterer, 1997a: 116. 

Bactericera (Klimaszewskiella) breviatiformis: Kwon et al., 2016: 134. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. Recognized by very small genal processes and forewing membrane that 

is lacking surface spinules. 

Description. Adult. Coloration. General body colour yellowish brown with dark brown 

markings; dorsum of thorax somewhat tinted with orange streaks. Antennal segment 3 and apical 

half of segment 2 pale yellow, basal half of segment 2 dark brown. Female proctiger with dark 

brown apex. 

Structure. Head narrower than thorax; vertex somewhat broad pentagonal, a little 

exceeding half as long as wide, with median suture very shallow, slightly elevated, anterior 

margin more or less straightly oblique at each half, discal impressions deep, located rather 

posteriorly, posterior margin relatively straight; genal processes very small, strikingly atrophied 

and attached to antero-ventral sides of antennal sockets. Median ocellus very small, deeply 

located between apical ledges of vertex and each inner base of antennal socket. Antenna slender, 

about twice as long as width of head, segment 3 slightly less than twice as long as segment 4, 

somewhat broader than next several segments but nearly half as wide as segment 2, not strikingly 

swollen or extending. Forewing broadest at middle lacking surface spinules; marginal radular 

spinules prominent, costal margin evenly round. Female terminalia short; proctiger with apex 
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less sharp; length of circumanal ring very slightly shorter than remainding parts; subgenital plate 

less than proctiger.  

Fifth instar immature. Unknown. 

Etymology. From the specific epithet of Trioza breviata (breviātus = shortened) and the 

Latin noun fōrma (= shape, figure, form). 

Distribution. South Korea (GG). 

Host plant. Unknown. 

Comments. Bactericera breviatiformis was poorly described by Kwon (1983) from a 

single female specimen. According to Kwon (1983), ‘the species is well separated from allied 

species by the antennal structure and the shape of genal processes’. At this point, the original 

description is meaningless to say and as well as the material is not available to access. When 

describing a new nominal taxon, an author should make clear his or her purpose to differentiate 

the taxon by including with it a diagnosis, that is to say, a summary of the characters that 

differentiate the new nominal taxon from related or similar taxa (Recommendation 13A of the 

ICZN, 1999) and thus, the nominal taxa should be treated as nomen nudum. Diagnosis and 

description were extracted from Kwon’s book (1983). 

The genus or subgenus Klimaszewskiella was formerly synonymised by Burckhardt & 

Lauterer (1997a). We couldn’t understand why Kwon et al. (2016) transferred all Korean 

Bactericera species to the formerly synonymised subgenus without logical base and 

nomenclatural action.  

 

Bactericera calcarata (Schaefer, 1949) 

Fig. 157 
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Trioza calcarata Schaefer, 1949: 66. 

Bactericera (Smirnovia) calcarata: Klimaszewski, 1973: 234. 

Bactericera (Smirnovia) calcarata sensu Kwon & Lee, 1981: 157; Kwon, 1983: 88, nec Schaefer, 

1949: 66. 

Eubactericera calcarata: Li, 1995; Park, 1996: 274; Burckhardt & Lauterer, 1997a: 124. 

Bactericera (Klimaszewskiella) calcarata sensu Kwon et al., 2016: 134, nec Schaefer, 1949: 66. 

 

Material examined. South Korea: 1 ♂, 2 ♀, GW, Yeongwol-gun, Yeongwol-eup, 

Munsan-ri 483-1, 17.x.2014, Artemisia sp. (G. Cho), (SNU, dry mounted, in 95% ethanol). 

Diagnosis. Adult. According to Kwon (1983), recognized by the female subgenital plate 

that is bearing long spine-like process posteriorly. 

Description. Adult. Coloration (Fig. 157). General body colour dark brown. Antenna 

dark brown; segments 1−3 lighter in colour. Compound eyes dark reddish-brown, ocelli reddish-

brown. Head dark brown with light yellowish brown margins. Thorax dark brown; 

mesopraescutum with light patterns; mesoscutum with brown longitudinal bands. Transparent 

forewing with brown veins; membrane slightly flavescent, hindwing transparent; marginal 

spinules in cells m1, m2, and cu1 dark prominently. Legs yellowish brown; basitarsi, tarsi, spurs, 

and claws dark brown. Sternites dark brown, abdominal intersegmental membrane yellowish 

brown; terminalia dark brown. Female generally yellowish brown, lighter in colour.  

Structure. Vertex slightly exceeding half as long as head width. Genal processes subacute 

apically, well-divergent distally, shorter than vertex. Antenna as long as width of head. Forewing 

elongate, widest in apical third; vein Rs slightly bisinuate, more or less exceeding apex of M; 

surface spinules absent but with radular marginal spinules. Male proctiger with subtriangular 
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lobes posteriorly, shorter than paramere. Paramere long, more or less subparallel-sided in profile, 

with curved apex, base swollen on inner surface. Female proctiger long, narrowing to apex; 

circumanal ring half as long as the proctiger. Subgenital plate with a long spine-like slender 

process apically.  

Fifth instar immature. Unknown. 

Etymology. Probably from the Latin adjective calcarātus, -a, -um (= spurred, having a 

spur). 

Distribution. Austria, Caucasus, Finland, Italy, Japan (Hokkaido, Honshu), Mongolia, 

Montenegro, Russia (Amur, Buryatiya, Central European Russia, Khabarovsk, Kuril Islands, 

Sakhalin, Siberia), Russian Far East, Slovakia, South Korea (GB, GW), Switzerland. 

Host plant. Artemisia L., A. absinthium L., A. vulgaris L. (Asteraceae). 

Comments. Bactericera calcarata was recorded from South Korea by Kwon & Lee (1981) 

and subsequently repeated by Kwon (1983) and Park (1996). Kwon (1983) provided limited 

description and illustrations of the species without male genitalic structures. Though the 

morphological resemblance, Park & Lee (1985) commented that Korean B. calcarata could be a 

different species. According to them, Park had scrutinized psyllids species feeding on Artemisia 

since 1978 but he could not find any specimen belongs to B. calcarata. We examined European 

B. calcarata specimens from NHMB and as a result, Korean B. calcarata is not identical with 

European species. We suspected that Kwon & Lee (1981) misidentified the species. Before 

excluding B. calcarata record from this Peninsula, we need more material for confirmation but 

Kwon’s collections are not open to the public and sealed. We extracted the description by Kwon 

(1983). Regarding Klimaszewskiella, see under Bactericera breviatiformis. 
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Bactericera distinctissima Kwon & Lee, 1981 

Figs. 158, 159, 868−874 

 

Bactericera salicivola [sic] sensu Park & Lee, 1980: 9, nec Reuter, 1876: 72, misspelling.  

Bactericera salicivora sensu Kwon & Lee, 1981: 157, nec Reuter, 1876: 72. 

Bactericera (smirnovia) distinctissima Kwon & Lee, 1981: 10. 

Bactericera distinctissima: Burckhardt & Lauterer, 1997a: 116. 

Bactericera (Klimaszewskiella) distinctissima: Kwon et al., 2016: 135. 

 

Material examined. South Korea: 15 ♂, 17 ♀, GG, Suwon-si, 14.iv.1977, (K.R. Choe), 

(NAAS, dry mounted); 1 ♀, GB, Gyeongsan-gun, Hayang-eup, 05.vii.1982, (Y.J. Kwon), (NIBR, 

dry mounted); 8 ♂, 8 ♀, Seoul-si, Gwanak-gu, Daehak-dong, Seoul National University, 

10.v.2014, Salix babylonica (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 1 ♂, 1 ♀, 

JN, Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, 05.vi.2014, S. gracilistyla (G. Cho), 

(SNU, slide-mounted); 1 ♂, 1 ♀, GG, Yongin-si, Cheoin-gu, Pogok-eup, Sinwon-ri, San 59-1, 

11.vi.2014, Salix sp. (G. Cho), (SNU, slide-mounted); 8 ♂, 11 ♀, CB, Okcheon-gun, Dongi-

myeon, Seoktan-ri, Anteo village, 30.vi.2014, S. koriyanagi (G. Cho), (SNU, slide-mounted, in 

95% ethanol); 2 ♂, 1 ♀, Daegu-si, Dong-gu, Gongsan-dong, Mt. Palgong, 01.vii.2014, (G. Cho), 

(SNU, slide-mounted); 3 ♂, 2 ♀, Incheon-si, Namdong-gu, Nonhyeon-dong, Sorae Wetlands 

Ecological Park, 05.ix.2014, S. babylonica (G. Cho), (SNU, in 95% ethanol); 13 ♂, 20 ♀, 1 

immature, GB, Sangju-si, Hwabuk-myeon, Yongyu-ri, Yongyu bridge, 17.x.2014, Salix sp. (G. 

Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 1 ♂, 1 ♀, GW, Yeongwol-gun, 

Yeongwol-eup, Musan-ri 483-1, 17.x.2014, (G. Cho), (SNU, slide-mounted); 2 ♂, 3 ♀, GG, 
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Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" 

E127°30'13.65", 200 m, 16.vi.2018, Salix sp. (G. Cho), (SNU, in 95% ethanol); 1 ♀, GG, 

Yangpyeong-gun, Gangsang-myeon, Sinhwa-ri, San 62-1, N37°27'20.01" E127°27'17.24", 300 

m, 16.vi.2018, Salix sp. (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, GG, Yangpyeong-gun, 

Cheongun-myeon, Dowon-ri, San 172-2, N37°32'59.30" E127°47'06.54", 300 m, 23.vi.2018, 

Salix sp. (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 868) slightly narrower than thorax; genal processes 

relatively short and conical, roundly blunt apically. Forewing (Fig. 869) lanceolate, broadest at 

apical third; vein Rs weakly sinuous, almost as long as vein M, not curved towards foremargin 

apically; surface spinules densely spaced, present in all cells with narrow spinule-free bands, 

radular marginal spinules present in cells m1, m2, and cu1. Male proctiger (Fig. 870) short, tubular 

thick apically, subquadrate, with small posterior lobes. Paramere (Figs. 870, 872) blade-like 

shape, acute and inwardly curved apically. Distal segment of aedeagus (Fig. 873) stout and short, 

somewhat straight, strongly dilated in apical half, with postero-median membranous sac, apex 

round; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 

871) short and thick.  

Description. Adult. Coloration (Fig. 158, 159). Body colour generally reddish-brown. 

Antenna dark brown, apical half of segment 2 and segment 3 lighter in colour, light yellowish 

brown. Head generally dark brown; vertex dark brown with off-white to light yellowish brown 

lateral and posterior margins, narrow space around ocelli tinted orange. Compound eyes dark 

reddish-brown, ocelli reddish-brown. Pronotum somewhat orange with off-white to light 

yellowish brown parts; mesoparaescutum with off-white median longitudinal stripe, dark 

reddish-brown in anterior half, light reddish-brown to dark orange from middle to subapical 
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margin, posterior marginal band off-white to light yellowish brown; reddish-brown mesoscutum 

with dark orange to reddish-brown median longitudinal stripe and off-white to yellowish brown 

longitudinal stripes on dorsum, respectively; off-white to light yellowish brown mesoscuteullum 

with incomplete reddish-brown median longitudinal stripe and reddish-brown margins. 

Transparent forewing with yellowish brown veins, small dark spots consisting of spinules present 

on marginal apices of cell m1, m2, and cu1; hindwing almost colourless, transparent. Legs 

generally dark brown, light yellowish brown basally. Sternites dark reddish-brown, abdominal 

intersegmental membranes dark orange to reddish-brown dorsally, yellowish brown ventrally; 

terminalia dark reddish-brown.  

Structure. Head (Fig. 868) slightly narrower than thorax; vertex rhombi, covered in 

microscopic setae; preocular sclerite small and narrow, posterior margin evenly concave; genal 

processes relatively short and conical, roundly blunt apically, contiguous from each other and 

weakly divergent apically, hairy. Antenna 10-segmented with subapical rhinarium on 4, 6, and 8, 

two subapical rhinaria on each segment 9 and 10, segment 3 the longest. Forewing (Fig. 869) 

lanceolate, pointed apically, broadest at apical third; pterostigma and costal break absent; anal 

break present; vein C+Sc evenly curved; cell c+sc relatively small and transverse; vein R+M+Cu 

trifurcated; vein Rs weakly sinuous, almost as long as vein M, not curved towards foremargin 

apically; veins M long and evenly curved; veins M1+2 and M3+4 short and almost straight; cell m1 

triangular; vein Cu1a moderately curved; vein Cu1b short, almost straight; cell cu1 small and fan 

shape; surface spinules densely spaced, present in all cells with narrow spinule-free bands, 

radular marginal spinules present in cells m1, m2, and cu1; veins clothed in very short 

microscopic setae; hindwing simple, membraneous. Hind leg (Fig. 874) saltatorial; metacoxa 

with straight and conical meracanthus; metatibia with well-developed genual spine and 1+2 
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sclerotised apical spurs; metabasitarsus without spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 870) short, tubular thick apically, subquadrate in profile, with small posterior 

lobes, hairy. Male subgenital plate (Fig. 870) large and irregular sphere, sparsely hairy ventrally. 

Paramere (Figs. 870, 872) blade-like shape, acute and inwardly curved apically, inner and outer 

surfaces hairy with short setae, setae dense in postero-basal margin. Distal segment of aedeagus 

(Fig. 873) stout and short, somewhat straight, strongly dilated in apical half, with postero-median 

membranous sac, apex round; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. 

Female terminalia (Fig. 871) short and thick. Female proctiger thick, narrowing to apex, roundly 

blunt apically, hairy with short setae, setae in subapex slightly dense with relatively long and 

grouped setae; circumanal ring weakly sinuous, exceeding approximately half of the proctiger, 

consisting of two rows of pores. Subgenital plate short, very wide at base, tapering to apex, apex 

somewhat straight and acute, middle of ventral surface evenly convex, hairy with short setae in 

the middle and relatively long setae on venter. Lateral valvulae oval; dorsal valvulae cuneate, 

weakly curved apically; ventral valvulae short, thick, and generally straight.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective distinctissimus, -a, -um (= very distinct, very 

definite). 

Distribution. Japan, South Korea (CB, GB, GG, GN, GW, JN). 

Host plant. Salix L., S. babylonica L., S. koriyanagi (Salicaceae). 

Comments. Regarding Klimaszewskiella, see under Bactericera breviatiformis. 

 

Bactericera gobica (Loginova, 1972) 

Figs. 160, 161, 267−272, 875−887 
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Paratrioza gobica Loginova, 1972: 300. 

Paratrioza sinica Yang & Li, 1982: 39; synonymised by Burckhardt & Lauterer, 1997a: 126. 

Paratrioza turcamanica Andrianova & Klimaszewski, 1987: 10; synonymised by Burckhardt & 

Lauterer, 1997a: 126. 

Bactericera gobica: Burckhardt & Lauterer, 1997a: 126. 

Bactericera (Klimaszewskiella) gobica: Kwon et al., 2016: 135. 

 

Material examined. South Korea: 2 ♂, 2 ♀, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 

24.iv.2015, Lycium chinense (M. Oh) (SNU, in 95% ethanol); 10 ♂, 27 ♀, same data but 

8.v.2015, L. chinense (G. Cho) (NIBR, SNU, in 95% ethanol); 382 ♂, 275 ♀, 1 exuvia, eggs, 

same data but 31.v.2015 (D. Burckhardt & G. Cho), (KNA, NHMB, SNU, dry and slide-mounted, 

70% and 95% ethanol). China: 2 ♂, 2 ♀, 25 immatures, paratypes of Paratrioza sinica, Ningxia, 

Zhongning, 19.vii. 1980 (MHNG, dry and slide-mounted, 70% ethanol). 

Diagnosis. Adult. Head (Figs. 267, 875) with genal processes which are shorter than half 

vertex length, pointed apically. Antennal segments 3–8 light, segments 4–8 more or less 

darkened at apex, segments 9 and 10 dark brown to almost black; segment 3 not markedly thicker 

than segment 4. Forewing (Figs. 268, 876) transparent, radular areas dark brown; broadest in the 

middle, pointed apically; vein Rs very weakly curved upward, shorter than vein M; surface 

spinules absent except for base of cell cu2. Male proctiger (Figs. 269, 877) with relatively short 

posterior lobes. Paramere (Figs. 271, 877, 879) sickle-shaped, acute at apex, evenly curved. 

Distal segment of aedeagus (Figs. 272, 880) relatively short with strongly expanded apex; 

sclerotised end tube of ductus ejaculatorius moderately long. Female terminalia (Figs. 270, 878) 

short; proctiger blunt apically; subgenital plate ending in very short, broad process.  
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Fifth instar immature. Body broadly ovate (Fig. 882). Humeral lobes large, reaching 

beyond anterior eye margin. Marginal sectasetae truncate, short, present in following numbers 

(one side only): head 24–29, forewingpad 88–109, hindwingpad 10–19, caudal plate 87–94. 

Dorsal body surface lacking sectasetae. Circumanal ring transversely oval (Fig. 887), 0.2 times as 

wide as caudal plate, in distance from hind margin of caudal plate by 4.5 times its own length; 

consisting of a single row of pores. 

According to Burckhardt & Lauterer (1997a), Bactericera gobica is closely related with B. 

petiolata. B. gobica has an apically slender paramere and is slightly smaller in body size (in B. 

petiolata, paramere slightly expanded subapically, body size slightly larger). The two species are 

easily diagnosed by the shape of the distal aedeagal segment which bears a subapical ventral 

hook in B. petiolata lacking in B. gobica. 

Description. Adult. Coloration (Figs. 160, 161). Body colour generally dark reddish-

brown to almost black. Antenna yellowish brown, base of segment 1 somewhat darker, segments 

4−8 dark brown apically, segments 9 and 10 dark brown or almost black. Head dark brown to 

almost black. Compound eyes dark reddish-brown, ocelli orange. Thorax dark brown to almost 

black dorsally, thoracic intersegmental membranes dark orange to reddish-brown laterally. 

Transparent forewing with yellowish brown veins and dark patches consisting of spinules present 

on marginal apices of cell m1, m2, and cu1; hindwing almost clourless, transparent. Legs light 

yellowish brown; coxa, femur, base of tibiae, tarsi, spurs, and claws brown. Sternites dark brown, 

abdominal intersegmental membranes dark orange to reddish-brown; terminalia dark brown.  

Structure. Head (Figs. 267, 875) slightly narrower than thorax; vertex subtrapezoidal, 

covered in microscopic setae, posterior margin uneven but generally straight; preocular sclerite 

small; genal processes short and conical, contiguous from each other basally, longitudinal axis of 
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basal half subparallel, subacute apically, hairy. Antenna 10-segmented with subapical rhinarium 

on segments 4, 6, and 8, two subapical rhinaria on each segment 9 and 10, segment 3 the longest, 

segment 3 not markedly thicker than segment 4. Forewing (Figs. 268, 876) lanceolate, pointed 

apically, broadest in the middle; pterostigma and costal break absent; anal break present; vein 

C+Sc very weakly curved at apices; cell c+sc subtriangular; vein Rs very weakly curved upward, 

shorter than vein M; vein M long and evenly curved; vein M1+2 and M3+4 short and almost 

straight; cell m1 small and triangular; vein Cu1a moderately curved near the middle; vein Cu1b 

short and almost straight; cell cu1 small and fan-shaped; surface spinules absent except for base 

of cell cu2; radular marginal spinules present in cells m1, m2, and cu1; veins clothed in very short 

microscopic setae; hindwing simple, membraneous. Hind leg (Fig. 881) saltatorial; metacoxa 

with conical and straight meracanthus that is weakly expanded in the middle; metatibia with 

small genual spine and 1+2 sclerotised apical spurs; metabasitarsus without spurs; metatarsus 

with two falcate claws. Male proctiger (Figs. 269, 877) thick and relatively large, tubular thick 

apically, with two relatively short posterior lobes, hairy. Male subgenital plate (Figs. 269, 877) 

irregular subspherical, hairy in the middle and ventrally. Paramere (Figs. 271, 877, 879) sickle-

shaped, acute at apex, evenly curved, hairy with short setae. Distal segment of aedeagus (Figs. 

272, 880) relatively short with strongly expanded apex, round apically, postero-subapical portion 

hooked; sclerotised end tube of ductus ejaculatorius moderately long. Female terminalia (Figs. 

270, 878) short. Female proctiger evenly narrowing to apex, blunt apically, hairy; circumanal 

ring relatively short, consisting of a single row of pores, slightly extended to contain two rows in 

some part. Subgenital plate ending in very short, broad process, triangular, hairy in the middle 

and ventrally. Lateral valvulae small, bluntly rounded apically; dorsal valvulae cuneate, small, 

and straight; ventral valvulae spear-like shape, acute apically and straight.   
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Fifth instar immature (Figs. 882−887). Body (Fig. 882) ovate and flattened. Antenna 

short. Forewingpad large, oblong oval, humeral lobes large, reaching beyond anterior eye margin, 

without dorsal setae. Legs short. Circumanal ring (Fig. 887) transversely oval, 0.2 times as wide 

as caudal plate, in distance from hind margin of caudal plate by 4.5 times its own length; 

consisting of a single row of pores. Marginal sectasetae truncate, short, present in following 

numbers (one side only): head 24–29, forewingpad 88–109, hindwingpad 10–19, caudal plate 

87–94. Dorsal body surface lacking sectasetae.  

Etymology. Named after the Gobi desert, Mongolia and the Latin suffix -icus, -a, -um (= 

belonging to, derived from). 

Distribution. China (Beijing, Gansu, Ningxia, Shaanxi, Xinjiang), Mongolia, South 

Korea (GG), Tadzhikistan. 

Host plant. Lycium barbarum L., L. chinense Mill., L. depressum Stocks, L. ruthenicum 

Murray (Solanaceae), confirmed by the presence of immatures. The record of L. barbatum Thunb. 

as host of Paratrioza sinica by Hodkinson (1986), citing Yang & Li (1982), is a likely 

misspelling of L. barbarum. 

Comments. In North and Northeast China, Bactericera gobica is an important pest on the 

first two species of the above host plant list (Yang & Li, 1982; Burckhardt & Lauterer, 1997a). 

The removal of plant sap by large populations can damage young leaves and shoots. In Korea we 

observed in a small stand of L. chinense, covering not more than a few square meters, hundreds 

of adults and thousands of eggs. The eggs were so densely laid that the leaves looked hairy.  

Psyllid hosts are unevenly distributed over the angiosperm families (Ouvrard et al., 2015). 

The Solanaceae with some 2,700 species and 100 genera host only twenty-six described and at 

least ten undescribed psyllid species (Burckhardt & Lauterer, 1997a; Taylor & Kent, 2013; 
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Serbina et al., 2015). Of these, seventeen species are associated with plants of the genus Lycium. 

They belong to medium sized (over fifty species) or large (over 100 species) psyllid genera with 

wide host ranges (Hollis, 1987; Burckhardt & Lauterer, 1997a; Serbina et al., 2015) and 

containing important pests such as Diaphorna citri Kuwayama and Bactericera cockerelli (Šulc). 

Among the Lycium psyllids are also two polyphagous species. Polyphagy in psyllids is very rare. 

The Lycium psyllids of the genera Diaphorina and Trioza are restricted to the Old World, those of 

Russelliana to the New World and those of Bactericera occur in both. The occurrence of psyllids 

associated with Lycium in different psyllid taxa and on different continents suggests that Lycium 

was colonised by psyllids several times independently. Regarding Klimaszewskiella, see under 

Bactericera breviatiformis. 

 

Bactericera koreana (Klimaszewski, 1968) 

 

Trioza koreana Klimaszewski, 1968b: 291. 

Bactericera (Smirnovia) koreana: Klimaszewski, 1973: 236. 

Eubactericera koreana: Park, 1996: 274 

Bactericera koreana: Burckhardt & Lauterer, 1997a: 127. 

Bactericera (Klimaszewskiella) koreana: Kwon et al., 2016: 135. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. Recognized by the lacking dark markings on head and thorax and the 

forewing that is broadest at distal third. 



429 

Description. Adult. Coloration. Body colour reddish-brown to orange-red, without any 

dark markings. Transparent forewings with yellowish veins.  

Structure. Vertex a little exceeding half as long as wide. Genal processes slightly shorter 

than vertex, broad basally, somewhat contiguous and pointed apically. Antenna nearly 1.5 times 

as long as width of head, segment 3 a little shorter than twice as long as segment 4, segment 3 

yellowish brown basally and dark brown to black apically. Forewing broadest at distal third, vein 

Rs exceeding end of M, surface spinules absent, cell m2 larger than cu1. Male proctiger with 

broad subtriangular lobes posteriorly, nearly as high as subgenital plate. Paramere with basal 

portion a little broader than distal half, apex narrowed and curved anterad.  

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Korea. 

Distribution. Korea (GB, GW, HB, PB). 

Host plant. Salix L. (Salicaceae). 

Comments. Bactericera koreana was described by Klimaszewski (1968b) from North 

Korea. Subsequently, the species was recorded by Miyatake (1971a), Klimszewski (1973) 

(catalogue), Park et al. (1980), Kwon & Lee (1981), Kwon (1983), Park (1996), and Kwon et al. 

(2016). Examining specimens from previous studies are not available in this study, diagnosis and 

description are extracted from Kwon (1983). Regarding Klimaszewskiella, see under Bactericera 

breviatiformis. 

 

Bactericera koreostriola Kwon, 1983 

Figs. 162, 163 
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Bactericera (Smirnovia) striola sensu Kwon & Lee, 1981: 158, nec Flor, 1861: 508. 

Bactericera (Smirnovia) koreostriola Kwon, 1983: 90. 

Eubactericera koreostriola: Park, 1996: 274. 

Bactericera koreostriola: Burckhardt & Lauterer, 1997a: 127. 

Bactericera (Klimaszewskiella) koreostriola: Kwon et al., 2016: 135. 

 

Material examined. South Korea: 1 ♂, GW, Mt. Chiak, 24.vi.1977, (K.R. Choe), 

(NAAS, dry mounted); 1 ♂, GG, Suwon-si, 23.vi.1983, (J.C. Paik), (SNU, dry mounted); 1 ♂, 

GG, Chuncheon-si, Mt. Samak, 26.vi.1983, (J.C. Paik), (NAAS, dry mounted); 1 ♂, 1 ♀, GW, 

Pyeongchang-gun, Jinbu-myeon, Cheokcheon-ri, 08.viii.2013, (G. Cho), (SNU, dry mounted); 1 

♀, same data but 09.viii.2013, (G. Cho), (SNU, dry mounted); 1 ♀, GW, Hwacheon-gun, 

Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 850 m, 01.v.2014, S. 

koriyanagi (G. Cho), (SNU, dry mounted); 1 ♂, 2 ♀, JN, Suncheon-si, Juam-myeon, Daegwang-

ri, Yongmun, 05.vi.2014, Salix gracilistyla (G. Cho), (SNU, dry mounted); 1 ♂, 1 ♀, CB, 

Okcheon-gun, Dongi-myeon, Seoktan-ri, Anteo Village, 30.vi.2014, S. koriyanagi (G. Cho), 

(SNU, dry mounted); 1 ♂, Daegu-si, Gongsan-dong, Mt. Palgong, 01.vii.2014, (G. Cho), (SNU, 

dry mounted); 1 ♂, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. Juwang, Dalgi 

waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, on light (G. Cho), (SNU, in 95% 

ethanol). 

Diagnosis. Adult. Recognized by the lacking markings on head and thorax and the 

forewing that is broadest at middle. 

Description. Adult. Coloration (Figs. 162, 163). Body colour generally dark brown to 

almost black. Antenna dark brown to black, segments 1‒3 off-white. Head almost entirely dark 
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brown to black including genal processes. Compound eyes dark reddish-brown, ocelli dark 

brown to black. Thorax generally brown to dark brown dorsally, yellowish brown laterally; 

pronotum brown to dark brown; mesopraescutum dark brown, yellowish brown in anterior half; 

brown mesoscutum with dark brown to black with relatively broad median line and dark brown 

patches in lateral sides; mesoscutellum yellowish brown. Transparent forewings with whitish 

veins, dark brown marginally, dark marginal spinules in cells m1, m2, and cu1 prominent. Legs 

dark brown, coxa and base of femur light yellowish brown. Sternites dark brown to black, 

abdominal intersegmental membranes yellowish green; terminalia dark brown. Female and 

young specimens lighter in colour.  

Structure. Vertex slightly longer than half as long as wide, incised anteriorly, with 

prominent discal impressions rather posteriorly. Genal processes distinctly shorter than vertex, 

divergent, inclined downwards. Antenna about 1.3 to 1.4 times as long as width of head. 

Forewing broadest at middle with marginal prominent spinules in cells m1, m2, and cu1; surface 

spinules absent; vein Rs a little bisinuate, vein M3+4 longer than Cu1b; cell m2 slightly larger than 

cu1; more or less exceeding end of M. Male proctiger nearly as high as parameres or subgenital 

plate, with subtriangular lobes posteriorly. Paramere long, somewhat sickle-shaped in lateral 

aspect, with distal portion curved anteriorly. Distal portion of aedeagus greatly swollen on apical 

half of upper side. Female proctiger short, in lateral view slightly overhanging subgenital plate; 

circumanal ring length shorter than remaining proctiger. 

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Korea and the specific epithet of Bactericera 

striola (Latin, striola = small channel). 

Distribution. South Korea (GN, GW). 
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Host plant. Salix L., S. koriyanagi Kimura (Salicaceae). 

Comments. Kwon (1983) described a new species from 4 male and 4 female specimens 

including holotype. Present material is not sufficient for species confirmation. Here, we extracted 

Kwon’s (1983) original description. Regarding Klimaszewskiella, see under Bactericera 

breviatiformis. 

 

Bactericera miyatakei Kwon & Lee, 1981 

 

Bactericera (Smirnovia) miyatakei Kwon & Lee, 1981: 158. 

Eubactericera miyatakei: Li, 1995: 321, 325. 

Bactericera miyatakei: Burckhardt & Lauterer, 1997a: 116. 

Bactericera (Klimaszewskiella) miytakei: Kwon et al., 2016: 135. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. According to Kwon & Lee (1981), distinguished by broad and roundly 

curved paramere. 

Description. Adult. Coloration. Body colour dirty yellow to orange, with yellowish green 

abdomen. Vertex tinted with orange. Antenna dark brown to black, segments 1−3 pale.   

Structure. Vertex slightly longer than half as long as wide, incised anteriorly. Genal 

processes distinctly shorter than vertex, divergent, inclined downwards. Antenna about 1.3−1.4 

times as long as head width. Forewing broadest at middle with radular marginal spinules in cells 

m1, m2, and cu1, prominent; surface spinules absent; vein Rs a little bisinuate, vein M3+4 longer 
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than Cu1b; cell m2 slightly larger than cu1; more or less exceeding end of M. Male proctiger 

nearly as long as paramere or subgenital plate, with subtriangular lobes posteriorly. Paramere 

long, somewhat sickle-shaped in lateral aspect, with distal portion curved anteriorly. Distal 

portion of aedeagus greatly swollen on apical half of upper side. Female proctiger short, in lateral 

view slightly overhanging subgenital plate; circumanal ring length shorter than remaining 

proctiger.  

Fifth instar immature. Unknown. 

Etymology. The species was dedicated to Japanese entomologist Yorio Miyatake. 

Distribution. South Korea (JB). 

Host plant. Salix L. (Salicaceae). 

Comments. Bactericera miyatakei was poorly described by Kwon & Lee (1981) from 3 

male and 3 female specimens. Examined specimens of previous studies are not available. 

Diagnosis and description are extracted from Kwon (1983). Regarding Klimaszewskiella, see 

under Bactericera breviatiformis. 

 

Bactericera myohyangi (Klimaszewski, 1968) 

Figs. 164, 888−895 

 

Trioza myohyangi Klimaszewski, 1968b: 290. 

Bactericera (Smirnovia) myohyangi: Klimaszewski, 1973: 237. 

Eubactericera myohyangi: Li, 1995: 321, 330. 

Bactericera myohyangi: Burckhardt & Lauterer, 1997a: 116. 

Bactericera (Klimaszewskiella) myohangi [sic]: Kwon et al., 2016: 135, misspelling. 
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Material examined. South Korea: 1 ♀, GW, Inje-gun, Buk-myeon, Mt. Seolak, 

27.vii.1982, (Y.J. Kwon), (NIBR, dry mounted); 2 ♂, 1 ♀, GW, Pyeongchang-gun, Jinbu-myeon, 

Cheokcheon-ri, 08.viii.2013, (G. Cho), (SNU, slide-mounted); 1 ♂, 7 ♀, GW, Hwacheon-gun, 

sangseo-myeon, Damok-ri, Silnae-hill, N38°09'24.40" E127°31'23.30", 850 m, 01.v.2014, Salix 

koriyanagi (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 2 ♀, Seoul-si, Gwanak-gu, 

Daehak-dong, Seoul National University, 10.v.2014, Salix babylonica (G. Cho), (SNU, in 95% 

ethanol); 1 ♂, 1 ♀, JN, Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, 05.vi.2014, S. 

gracilistyla (G. Cho), (SNU, slide-mounted); 1 ♂, 2 ♀, GB, Cheongsong-gun, Cheongsong-eup, 

Wolwoe-ri, Mt. Juwang, Dalgi waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, 

Salix sp. (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 889) narrower than thorax; genal processes conical, close to 

each other, subacute apically. Forewing (Fig. 890) lanceolate, broadest in the middle, margins 

subparallel; vein Rs almost straight, weakly curved towards fore margin apically, slightly shorter 

than vein M; surface spinules absent except for the base of cell cu2. Male proctiger (Fig. 891) 

relatively large and subtriangular in profile, apex tubular thick, with relatively large posterior 

lobes. Paramere (Figs. 891, 893) blade-like shape, somewhat straight but very weakly bent 

basally, apex acute and hooked. Distal segment of aedeagus (Fig. 894) stout, slightly narrow and 

weakly curved in neck point, dilated subapically to form an irregular subtriangle, apex roundly 

blunt; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 

892) short.  

Description. Adult. Coloration (Fig. 164). Body colour reddish-brown to dark brown. 

Antenna dark brown to almost black, apical portion of segment 2 and segment 3 light yellowish 

brown. Vertex dark brown with reddish-brown margin; genal processes dark brown to black. 
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Compound eyes dark reddish-brown, ocelli reddish-brown. Thorax reddish-brown to dark brown 

with indistinct light longitudinal stripes on dorsum. Transparent forewings with brown 

marginally prominent spinules and brown veins. Legs brown; basitarsi, tarsi, spurs, and claws 

dark brown. Sternites dark brown, abdominal intersegmental membranes reddish-brown; 

terminalia dark brown.  

Structure. Head (Fig. 889) narrower than thorax; vertex rhombi, covered in microscopic 

setae, posterior margin straight; preocular sclerite small and narrow; genal processes conical, 

close to each other, subacute apically, slightly divergent apically. Antenna (Fig. 888) 10-

segmented with subapical rhinarium on segments 4, 6, and 8, two subapical rhinaria on each 

segment 9 and 10, segment 3 the longest, two terminal setae short, shorter than the segment. 

Forewing (Fig. 890) lanceolate, pointed apically, broadest in the middle, margins subparallel; 

pterostigma and costal break absent; anal break present; vein C+Sc straight in the middle and 

evenly curved near apices; cell c+sc transverse; vein Rs almost straight, weakly curved towards 

fore margin apically, slightly shorter than vein M; vein M long and evenly curved; vein M1+2 and 

M3+4 almost straight, short; cell m1 triangular; vein Cu1a moderately curved near the middle; vein 

Cu1b short, straight; cell cu1 small and fan-shaped; surface spinules absent except for base of cell 

cu2, radular marginal spinules present in cells m1, m2, and cu1; veins clothed in very short 

microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 895) saltatorial; metacoxa 

with straight and conical meracanthus that is roundly blunt apically; metatibia with smooth 

genual spine and 1+2 sclerotised apical spurs; metabasitarsus without spurs; metatarsus with two 

falcate claws. Male proctiger (Fig. 891) relatively large and subtriangular in profile, apex tubular 

thick, with relatively large posterior lobes, hairy. Paramere (Figs. 891, 893) lamellar and blade-

like shape, tapering to apex, somewhat straight but very weakly bent basally, apex acute and 



436 

hooked, inner and outer surfaces hairy with short setae, hairs in postero-basal half margin 

relatively long. Distal segment of aedeagus (Fig. 894) stout, slightly narrow and weakly curved 

in neck point, dilated subapically to form an irregular subtriangle, apex roundly blunt; sclerotised 

end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 892) short, wide 

at base. Female proctiger triangular, narrowing to apex, roundly blunt apically, hairy with short 

setae, subapical setae relatively long; circumanal ring moderate in size and sinuous, consisting of 

one complete and one incomplete rows of pores. Subgenital plate triangular and short, acute at 

apex, hairy in the middle and ventrally. Lateral valvulae small and bluntly rounded apically; 

dorsal valvulae cuneate, thick and straight; ventral valvulae spear-like shape, somewhat straight 

and acute at apex.  

Fifth instar immature. Unknown. 

Etymology. Named after its type locality, Myohyangsan (Mount Myohyang). 

Distribution. China, Korea (GB, GG, GN, GW, PB). 

Host plant. Salix spp. (Salicaceae). 

Comments. Regarding Klimaszewskiella, see under Bactericera breviatiformis. 

 

Bactericera nobilis Kwon, 1983 

 

Bactericera (Smirnovia) nobilis Kwon, 1983: 90. 

Eubactericera nobilis: Park, 1996: 274. 

Bactericera nobilis: Burckhardt & Lauterer, 1997a: 129. 

Bactericera (Klimaszewskiella) nobilis: Kwon et al., 2016: 135. 
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Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. Recognized by genal processes coloration that is not homochromatic, 

generally yellowish orange with dark brown apices. 

Description. Adult. Coloration. Body colour generally yellowish orange to orange-brown, 

with dark brown markings. Dorsum of thorax with dark brown longitudinal stripes. Vertex 

yellowish orange, apical portion of median suture dark brown, Genal processes yellowish orange 

with apices dark brown. Antenna dark brown to black, segments 1−2 and basal half of segment 3 

milky white to pale yellow. Legs dirty yellow to yellowish orange, femora yellowish orange with 

dark brown longitudinal irregular streaks. Apex of female proctiger dark brown. 

Structure. Head narrower than thorax. Vertex slightly exceeding half as long as wide, 

incised at apical portion of median suture which is deep, elevated at lateral ocelli, discal 

impressions greatly concave. Genal processes simple conical, strikingly divergent, slightly 

shorter than vertex and about same length as half as width of vertex, Antenna slender, about 1.9 

times as long as width of head. Forewing elongate, somewhat broadest at distal three-fifths, 

with surface spinules only partly present on clavus, marginal radular spinules prominent, cell 

m2 a little larger than cu1. Female terminalia short; proctiger slightly overhanging subgenital 

plate; length of circumanal ring somewhat shorter than remaining proctiger.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective nōbilis, -e (= noble, famous). 

Distribution. South Korea (GB). 

Host plant. unknown. 
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Comments. Bactericera nobilis was poorly described by Kwon (1983) from a single 

female specimen lacking males. Generally young specimens are not completely pigmented and 

coloration gradually changing in psyllids. We couldn’t understand why Kwon (1983) adopt this 

variable coloration as diagnostic character rather than morphologically fixed ones. Kwon (1983) 

commented that ‘the species apparently distinguished from allied species by the characteristic 

external feature’ under remark section but he didn’t mention how it differs with other relatives. 

At this point, original description is meaningless to say and as well as the material is not 

available to access. When describing a new nominal taxon, an author should make clear his or 

her purpose to differentiate the taxon by including with it a diagnosis, that is to say, a summary 

of the characters that differentiate the new nominal taxon from related or similar taxa 

(Recommendation 13A of the ICZN, 1999) and thus, the nominal taxa should be treated as 

nomen nudum. Type material is not examined in this study, diagnosis and description are 

extracted from Kwon (1983). Regarding Klimaszewskiella, see under Bactericera breviatiformis. 

 

Bactericera taeguensis Park & Lee, 1985 

 

Bactericera taeguensis Park & Lee, 1985: 47. 

Eubactericera taeguensis: Park, 1996: 274. 

Bactericera taeguensis: Burckhardt & Lauterer, 1997a: 131. 

Bactericera (Klimaszewskiella) taeguensis: Kwon et al., 2016: 135. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 
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Diagnosis. Adult. According to Park & Lee (1985), this species closely related to 

Bactericera calcarata but it differs in the projection of the anterior margin of male subgenital 

plate and without apical protrusion of female lower genital valve. 

Description. Adult. Coloration. Body colour generally brown. Antenna dark brown, 

segments 1−3 light. Compound eyes dark brown. Vertex generally brown sometimes with dark 

markings. Sternites light yellowish green. Sungenital plate and circumanal ring somewhat dark 

brown. 

Structure. Head diagonally declined, with deeply concave vertex. Genal processes 

somewhat orthogonal to the vertex, diverged at the half of the length, with hairs, especially one 

long hair erected to the anterior at the proximal portion of each genal process. Pronotum erected 

at the middle part and curved lateral posteriorly like horse shoes [sic]. Lateral margin of the 

pronotum convexed and upswept. Mesopraescutum shaped crab-like [sic]. Wing transparent, vein 

Rs weakly sinuated, internal angle of M [sic]. Male terminalia: proctiger with finger-like 

projection, anterior margin of proctiger straight and upper margin or that nearly straight. 

Paramere curved anteriorly at the apical part, bulged at the proximal. Subgenital plate somewhat 

rectangular and anterior margin projected acutely at the upper middle portion. Basal part of 

aedeagus very bulged and anteriorly hooked. Distal portion of aedeagus shaped like hemisphere. 

Circumanal ring upturned. Female terminalia: dorsal margin of proctiger weakly sinuated, 

pubescent, and anterior margin of the valve [sic]. Orthogonal to the middle portion of circumanal 

ring. Lower genital valve nearly rectangular shape, ovipositor being short and broad cuneiform 

[sic].  

Fifth instar immature. Unknown. 
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Etymology. Named after its type locality, Daegu city (= formerly spelled Taegu) and the 

Latin suffix -ēnsis, -e. 

Distribution. South Korea (GB, GN). 

Host plant. Artemisia capillaris Thunb. (Asteraceae). 

Comments. See under Bactericera calcarata. According to Park & Lee (1985), this 

species belongs to the B. calcarata group in wing venation, the shape of the lateral margin of 

pronotum, the female terminalia and the host plant. Type series are not examined in this study, 

the description is extracted from Park & Lee (1985). Regarding Klimaszewskiella, see under 

Bactericera breviatiformis. 

 

Bactericera yamagishii Kwon & Lee, 1981 

Figs. 165, 166, 896−905 

 

Bactericera (Smirnovia) yamagishii Kwon & Lee, 1981: 158. 

Eubactericera yamagishii: Park, 1996: 274. 

Bactericera yamagishii: Burckhardt & Lauterer, 1997a: 132. 

Bactericera (Klimaszewskiella) yamagishii: Kwon et al., 2016: 135. 

 

Material examined. South Korea: 13 ♂, 11 ♀, GB, Sangju-si, Hwabuk-myeon, Yongyu-

ri, Yongyu bridge, 17.x.2014, Salix sp. (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% 

ethanol); 3 ♂, 3 ♀, GB, Gunwi-gun, Bugye-myeon, Namsan-ri, Mt. Palgong, N36°01'15.78" 

E128°37'50.54", 700 m, 12.v.2016, Salix. cf. pierotii (G. Cho), (SNU, in 95% ethanol). 
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Diagnosis. Adult. Head (Fig. 897) slightly narrower than thorax; genal processes conical, 

close to each other, subacute and divergent apically. Antennal segment 3 the longest but not 

much longer (Fig. 886). Forewing (Fig. 898) lanceolate, broadest in apical third; vein Rs sinuous, 

very weakly curved towards fore margin apically, almost as long as vein M; surface spinules 

absent. Male proctiger (Fig. 899) short, tubular thick apically, with two short posterior lobes. 

Paramere (Figs. 899, 901) slender and long, tapering to apex, weakly curved near middle, apex 

acute and hooked. Distal segment of aedeagus (Fig. 902) relatively thick and stout, straight, 

strongly dilated in less than apical half to form an irregular subrectangle, apex blunt; sclerotised 

end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 900) thick and 

short.  

Fifth instar immature. Body (Fig. 904) ovate and flattened; forewing with large humeral 

lobe, without dorsal setae. Circumanal ring (Fig. 905) transversely oval, away from hind margin, 

consisting of a single row of rod-like pores, inner ring composed of dot-like pores. Marginal 

sectasetae truncate, short, present in following numbers (one side only): head 25–26, 

forewingpad 81–85, hindwingpad 15–18, caudal plate 74–80. Dorsal body surface lacking 

sectasetae. 

Description. Adult. Coloration (Figs. 165, 166). Body colour generally brown to dark 

brown. Antenna dark brown to black, apical half of segments 1‒3 off-white, brown basally. 

Vertex light yellowish brown with two dark brown relatively large fields on each side in the 

middle dorsally, dark brown to black in posterior edge and lateral side, preocular sclerites dark 

brown; Genal processes off-white. Compound eyes dark reddish-brown, ocelli orange. Pronotum 

light yellowish brown with white portions irregularly; brown to dark brown mesopraescutum 

with light yellowish brown longitudinal stripe and posterior margin; dark brown mesoscutum 



442 

with light yellowish brown longitudinal stripes on dorsum and anterior margin; mesoscutellum 

light yellowish brown. Transparent forewing with light yellowish brown veins and dark marginal 

radular spinules in cells m1, m2, and cu1. Legs yellowish brown; base of coxa, outer side of femur, 

tibiae, spurs, and claws dark brown. Sternites dark brown, abdominal intersegmental membranes 

light yellowish brown; terminalia dark brown.  

Structure. Head (Fig. 897) slightly narrower than thorax; vertex quadrate, covered in 

microscopic setae, posterior margin generally straight but weakly concave in the middle; 

preocular sclerite small and narrow; genal processes conical, close to each other, subacute and 

divergent apically, hairy. Antenna (Fig. 896) 10-segmented with subapical rhinarium on 

segments 4, 6, and 8, two subapical rhinaria on each segment 9 and 10, segment 3 the longest but 

not much longer, two terminal setae short, shorter one shorter than the segment and longer one 

almost as long as the segment. Forewing (Fig. 898) lanceolate, broadest in apical third, pointed 

apically; pterostigma and costal break absent; anal break present; vein C+Sc somewhat straight 

but evenly curved near subbase; cell c+sc subtriangular; vein Rs sinuous, very weakly curved 

towards fore margin apically, almost as long as vein M; vein M long, evenly curved near base; 

veins M1+2 and M3+4 almost straight and short; cell m1 subtriangular; vein Cu1a evenly curved; 

vein Cu1b short and straight; cell cu1 small and fan-shaped; surface spinules absent; radular 

marginal spinules present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg (Fig. 903) saltatorial; metacoxa with conical 

meracanthus; metatibia with well-developed genual spine and 1+2 sclerotised apical spurs; 

metabasitarsus without spurs; metatarsus with two falcate claws. Male proctiger (Fig. 899) short, 

tubular thick apically, with two short posterior lobes, hairy. Male subgenital plate (Fig. 899) 

subpentagonal, hairy in the middle and ventrally. Paramere (Figs. 899, 901) slender and long, 
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tapering to apex, weakly curved near middle, apex acute and hooked, inner and outer surfaces 

covered with short setae, dense and relative long in postero-basal portion. Distal segment of 

aedeagus (Fig. 902) relatively thick and stout, straight, strongly dilated in less than apical half to 

form an irregular subrectangle, apex blunt; sclerotised end tube of ductus ejaculatorius short, 

weakly sinuous. Female terminalia (Fig. 900) thick and short. Female proctiger narrowing to 

apex, moderately convex in the middle and subapex, blunt apically, hairy with short setae; 

circumanal ring slightly concave in lateral view, consisting of one complete and one incomplete 

rows of pores. Subgenital plate thick and large, acute at apex, hairy in the middle and in the 

middle of ventral surface. Lateral valvulae small, bluntly rounded apically; dorsal valvulae 

triangular, straight; ventral valvulae spear-like shape, acute at apex and somewhat straight.  

Fifth instar immature (Figs. 904, 905). Body (Fig. 904) ovate and flattened. Antenna 

short. Forewingpad large, lanceolate, humeral lobes large, reaching beyond anterior eye margin, 

without dorsal setae. Legs short. Circumanal ring (Fig. 905) transversely oval, in distance from 

hind margin of caudal plate, consisting of a single row of rod-like pores, inner ring composed of 

dot-like pores. Marginal sectasetae truncate, short, present in following numbers (one side only): 

head 25–26, forewingpad 81–85, hindwingpad 15–18, caudal plate 74–80. Dorsal body surface 

lacking sectasetae.  

Etymology. Not mentioned in the original description. Probably named after Japanese 

entomologist name Yamagishi. 

Distribution. South Korea (GN). 

Host plant. Salix L. (Salicaceae). 

Comments. Regarding Klimaszewskiella, see under Bactericera breviatiformis. 
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Genus Eotrioza Konovalova, 1987 

Eotrioza Konovalova, 1987: 34. 

Trachotrioza Li, 2011: 1350; synonymised by Cho et al. 2017a: 554.  

 

Type species: Eotrioza ussuriensis Konovalova, 1987, by original designation and monotypy. 

 

Diagnosis. Head (Fig. 907) with protruded antennal insertion. Antenna (Fig. 906) with 

subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest and distinctly expanded. 

Forewing (Fig. 908) lanceolate, dorsally round; branching point of R+M+Cu and their veins 

slightly thickened and well-sclerotised. Metatibia (Fig. 913) with smooth genual spine and 1+3 

sclerotised apical spurs.  

Etymology. From the Latin prefix eo- (= early, primeval) and the generic name Trioza 

(Greek τριόζους, triozos = with three branches). 

Distribution. East Palaearctic. 

Host plant. Unknown. 

Comments. Eotrioza including its synonym Trachotrioza Li, currently contains two 

described species restricted to the East Palaearctic region. Host plant relationships and immature 

stages of this genus are still unknown (Konovalova, 1987; Li, 2011; Cho et al., 2017a).  

 

Eotrioza ussuriensis Konovalova, 1987 

Figs. 167, 168, 906−913 

 

Eotrioza ussuriensis Konovalova, 1987: 35. 
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Trachotrioza beijingensis Li, 2011: 1350; synonymised by Cho et al., 2017a: 554. 

 

Material examined. South Korea: 1 ♂, 3 ♀, GW, Hongcheon-gun, Nae-myeon, 

Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 17.v.2016 (G. Cho & D. Burckhardt) 

(NHMB, SNU, 70%, 95% ethanol). 

Diagnosis. Adult. Head (Fig. 907) with protruded antennal insertion; genal processes 

conical, close to each other, their longitudinal axis subparallel. Antenna (Fig. 906) 10-segmented 

with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest and distinctly 

expanded. Forewing (Fig. 908) lanceolate, broadest in the middle, dorsally round, apex 

asymmetrical; branching point of R+M+Cu and their veins slightly thickened and well-

sclerotised. Metatibia with smooth genual spine and 1+3 sclerotised apical spurs (Fig. 913). 

Paramere (Figs. 909, 911) straight, slightly expanded in the middle with wide anterior projection, 

posterior margin sinuous, apex subacute with small apical tooth. Distal segment of aedeagus (Fig. 

912) spoon-shaped, basal two thirds weakly sinuated, dilated apically, antero-apical portion 

weakly curved inward, roundly blunt apically. Female terminalia (Fig. 910) cuneate and thick.  

Description. Adult. Coloration (Figs. 167, 168). Body colour generally dark reddish-

brown. Antenna dark brown to almost black, segments 4‒8 yellowish brown with dark brown to 

black apical portion. Head dark brown with light patterns. Compound eyes dark brown, ocelli 

light red. Thorax brown to dark brown with light longitudinal bands on dorsum of mesoscutum, 

thoracic intersegmental membranes light red. Translucent and flavescent forewing with brown 

veins and relatively large marginal radular dark spinules in cells m1, m2, and cu1, narrow fields 

from middle of vein R+M+Cu to each subbase of trifurcating veins dark brown to black. Legs 
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dark brown; tips of tibiae, basitarsi, and tarsi light brown. Sternites dark brown, abdominal 

intersegmental membranes light red; terminalia brown to dark brown.  

Structure. Head (Fig. 907) narrower than thorax; vertex subpentagonal, covered in 

macroscopic setae, antennal insertion protruded; preocular sclerite small and narrow; genal 

processes conical, close to each other, their longitudinal axis subparallel, subacute apically, hairy. 

Antenna (Fig. 906) 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 

the longest and distinctly expanded, segments 4‒8 subequal in length, two terminal setae short, 

shorter than the segment, short one very short, about 0.3 as long as longer one. Forewing (Fig. 

908) lanceolate, pointed apically, broadest in the middle, dorsally round, apex asymmetrical; 

pterostigma and costal break absent; anal break present; vein C+Sc evenly curved; cell c+sc 

subtriangular, transverse; branching point of R+M+Cu and their veins slightly thickened and 

well-sclerotised; vein Rs imperceptibly sinuous, shorter than vein M; vein M evenly curved near 

the base; veins M1+2 and M3+4 almost straight and short; cell m1 subtriangular; vein Cu1a 

moderately curved, vein Cu1b short and straight; cell cu1 transversely fan-shaped, small; surface 

spinules absent, radular marginal spinules present in cells m1, m2, and cu1, veins clothed in very 

short macroscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 913) saltatorial; 

metacoxa with conical meracanthus that is somewhat straight; metatibia with smooth genual 

spine and 1+3 sclerotised apical spurs; metabasitarsus without spurs; metatarsus with two falcate 

claws. Male proctiger (Fig. 909) slender, apex tubular, expanded in the middle, hairy. Male 

subgenital plate (Fig. 909) irregular subpentagonal, covered with relatively long setae. Paramere 

(Figs. 909, 911) lamellar and somewhat straight, slightly expanded in the middle with wide 

anterior projection, posterior margin sinuous, apex subacute with small apical tooth on inner 

surface, hairy with short setae. Distal segment of aedeagus (Fig. 912) spoon-shaped, basal two 
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thirds weakly sinuated, dilated apically, antero-apical portion weakly curved inward, roundly 

blunt apically; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female 

terminalia (Fig. 910) cuneate and thick. Female proctiger narrowing to apex, dorsal margin 

sinuous, apex roundly blunt, covered with relatively long setae, setae in apical third somewhat 

longer than others, apical fourth with dense short setae; circumanal ring moderate in size, 

consisting of two complete and one incomplete rows of pores. Subgenital plate right-angled 

triangular, subacute apically, hairy in the middle and ventrally. Lateral valvulae pointed apically; 

dorsal valvulae cuneate and straight; ventral valvulae weakly curved and spear-like shape.  

Fifth instar immature. Unknown. 

Etymology. Named after the name of the locality, Ussuri and the Latin suffix -ēnsis, -e. 

Distribution. China (Beijing), Russia, South Korea (GW). 

Host plant. Unknown. 

Comments. Li (2011) erected Trachotrioza for two new Chinese species, T. beijingensis 

based on one male and one female, and T. apicinigra based on two males. Li’s (2011) description 

leaves little doubt that Trachotrioza beijingensis is a junior synonym of Eotrioza ussuriensis 

originally described from the Russian Far East (Konovalova, 1987). The differences between T. 

beijingensis and T. apicinigra mentioned in the original description (Li, 2011), mostly size and 

colour, are more difficult to interpret. As we have not examined Li’s types, we keep the two as 

separate species and transfer the latter to Eotrioza (Cho et al., 2017a).  

Previously reported from Korea from a single female specimen without exact locality 

information (Kwon et al., 2015b). 
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Genus Epitrioza Kuwayama, 1910 

Epitrioza Kuwayama, 1910: 55. 

Epitrioza Crawford, 1911: 452; Crawford, 1911b: 503, homonym. 

 

Type species: Epitrioza mizuhonica Kuwayama, 1910, by original designation and monotypy.  

 

Diagnosis. Body large. Head small, narrower than thorax, deflexed. Vertex wider than 

long, quadrate or subquadrate, with straight posterior margin. Genal processes short, about half 

as long as vertex, divergent (Fig. 915). Antenna (Fig. 914) short, with subapical rhinarium on 

segments 4, 6, 8, and 9, two subapical rhinaria on segment 10. Thorax arched; pronotum vertical. 

Forewing (Fig. 916) large, transparent, subangular at apex, M1+2 ending at posterior wing margin, 

Rs long, branches of M and Cu very long and, therefore, cells m1 and cu1 elongate and very large. 

Metatibia with big blunt basal tooth and 1+2 apical spurs (Fig. 921). On Elaeagnus L. 

(Elaeagnaceae). 

Etymology. From the Greek ἐπί (epí, on top of, epi- = upon, on) and the generic name 

Trioza (Greek τριόζους, triozos = with three branches). 

Distribution. Mostly East Palaearctic. 

Host plant. Elaeagnaceae (Proteales). 

Comments. This is a small East Palaearctic genus containing twelve described species 

(Miyatake, 1978; Li, 2011). As far as known, all Japanese and Korean species develop on 

Elaeagnus (Elaeagnaceae) (Miyatake, 1978; Kwon, 1983). Rhamnus (Rhamnaceae) as host of 

several Chinese species as reported by Yang & Li (1981a) and Li (2011) is very unlikely as no 

immatures have been found. 
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Key to species of genus Epitrioza in Korea 

1 Paramere (Figs. 917, 919) blade-like shape, tapering to apex, outwardly curved at subapex, 

blunt apically. Distal segment of aedeagus (Fig. 920) somewhat straight, moderately 

dilated and weakly curved subapically, antero-apical portion beak-like shape. Female 

terminalia (Fig. 918) cuneate and thick. Female proctiger tapering to apex, dorsally 

sinuated, acute at apex, apical third curved upward ...................................... E. mizuhonica 

- Paramere (Figs. 925, 927) narrowing to apex, bent basally and weakly recurved at 

subapex, slightly narrow in subbase, apex subacute. Distal segment of aedeagus (Fig. 928) 

straight in basal half, sickle-shaped in apical half, subacute at apex, slightly wrinkled in 

the middle. Female terminalia (Fig. 926) cuneate. Female proctiger tapering to apex, 

slightly convex in the middle of dorsal surface, upwardly curved in apical third, acute at 

apex ................................................................................................................ E. yasumatsui 

 

Epitrioza mizuhonica Kuwayama, 1910 

Figs. 169−171, 914−921 

 

Epitrioza mizuhonica Kuwayama, 1910: 56. 

 

Material examined. South Korea: 2 ♂, Seoul-si, Namhansanseong, 06.xi.1974, (J.C. 

Paik), (NAAS, dry mounted); 8 ♂, 24 ♀, Seoul-si, Mt. Gwanak, 20.vi.1975, (K.R. Choe), 

(NAAS, dry mounted); 1 ♀, GB, Chilgok-gun, Dongmyeong-myeon, Mt. Palgong, 22.iv.1980, 

(Y.J. Kwon), (NIBR, dry mounted); 1 ♀, GN, Bulgugsa Temple, 17.viii.1980, (K.R. Choe), 

(NAAS, dry mounted); 1 ♂, GW, Yeongwol-gun, Hanbando-myeon, Ssangnyong-ri, Ssangnyong, 
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24.iv.2014, Elaeagnus umbellata (G. Cho), (SNU, slide-mounted); 8 ♂, 8 ♀, JN, Suncheon-si, 

Juam-myeon, Daegwang-ri, Yongmun, 05.vi.2014, E. umbellata (G. Cho), (KNA, SNU, slide-

mounted, in 95% ethanol); 2 ♀, CB, Goesan-gun, Chilseong-myeon, Saeun-ri, Gallon valley, 

N36°44'07.46" E127°51'10.57", 200 m, 25.vi.2016, E. umbellata (G. Cho), (SNU, in 95% 

ethanol); 7 ♂, 12 ♀, JJ, Jeju-si, Bonggae-dong, San 78-37, Jeolmul national recreation center, 

04.vii.2017, on Abies koreana (M. Oh), (NIBR, SNU, dry mounted); 1 ♀, 4 immatures, JJ, Jeju-

si, Hangyeong-eup, Cheongsu-ri, Cheongsu Gotjawal, N33°18'27.44" E126°15'17.66", 50 m, 

16.v.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol); 2 ♂, 2 ♀, 4 immatures, GW, 

Pyeongchang-gun, Mitan-myeon, Maha-ri, San 28, N37°17'18.92" E128°32'43.75", 250 m, 

13.vi.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 915) with quadrate vertex, posterior margin straight. 

Forewing (Fig. 916) lanceolate; vein Rs long and moderately curved, very weakly curved 

towards fore margin apically. Paramere (Figs. 917, 919) blade-like shape, tapering to apex, 

outwardly curved at subapex, blunt apically. Distal segment of aedeagus (Fig. 920) somewhat 

straight, moderately dilated and weakly curved subapically, antero-apical portion beak-like shape; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 918) 

cuneate and thick. Female proctiger tapering to apex, dorsally sinuated, acute at apex, apical third 

curved upward.  

Description. Adult. Coloration (Figs. 169, 170). Body colour in recently emerged 

specimens light green. Antenna light yellowish brown, segments 9‒10 dark brown. Compound 

eyes white, ocelli pale yellow. Transparent forewings with light veins, hindwings almost 

colourless. Legs light green, tips of tibiae, basitarsi, and tarsi light yellowish brown. Abdomen 

and terminalia light green. Overwintered specimens brown to dark brown. Antenna yellowish 
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brown, segments 9‒10 dark brown. Head light greyish brown, vertex with brown patterns on 

dorsum. Compound eyes yellowish brown, ocelli reddish-orange. Pronotum irregularly greyish, 

light greyish brown mesopraescutum with brown patches in anterior half and light posterior 

margin; brown mesoscutum with light longitudinal stripes on dorsum; brown mesoscutellum with 

light portion laterally. Transparent forewings with brown veins and brown marginal radular 

spinules in cells m1, m2, and cu1. Legs brown; spurs and claws dark brown. Sternites brown to 

dark brown with light patches in upper lateral sides, abdominal intersegmental membranes pale 

yellowish brown; terminalia dark brown.  

Structure. Head (Fig. 915) as broad as thorax; vertex quadrate, covered in microscopic 

setae, posterior margin straight; preocular sclerite small and narrow; genal processes conical, 

connected basally, narrowing to apex in apical half, apex subacute, hairy. Antenna (Fig. 914) 

relatively short, 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, two subapical 

rhinaria on segment 10, segment 3 the longest, segments 5‒8 subequal in length, two terminal 

setae short, shorter one less than half as long as the segment, longer one almost as long as the 

segment. Forewing (Fig. 916) lanceolate, pointed apically, slightly asymmetrical; pterostigma 

and costal break absent; anal break present; vein C+Sc evenly curved; cell c+sc relatively small; 

vein Rs long and moderately curved, very weakly curved towards fore margin apically; vein M 

relatively short and straight; vein M1+2 long and curved a third from the base and weakly 

recurved near apex; M3+4 long and almost straight; cell m1 large, subtriangular; vein Cu1a long 

and moderately curved a third from the base; vein Cu1b long, curved near a third from the apex; 

cell cu1 large, subtrapezoidal; surface spinules present in all cells with narrow spinule-free bands, 

radular marginal spinules present in cells m1, m2, and cu1, veins clothed in very short microscopic 

setae; hindwing simple. Hind leg (Fig. 921) saltatorial; metacoxa with small conical meracanthus; 
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metabasitarsus without spurs; metatibia with smooth genual spine and 1+2 sclerotised apical 

spurs; metatarsus with two falcate claws. Male proctiger (Fig. 917) slender, weakly curved 

subapically, hairy. Male subgenital plate (Fig. 917) subquadrate, strongly protruded ventrally, 

hairy in the middle and ventrally. Paramere (Figs. 917, 919) lamellar and blade-like shape, 

tapering to apex, outwardly curved at subapex, blunt apically, inner and outer surfaces covered 

with short setae. Distal segment of aedeagus (Fig. 920) somewhat straight, moderately dilated 

and weakly curved subapically, antero-apical portion beak-like shape; sclerotised end tube of 

ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 918) cuneate and thick. 

Female proctiger tapering to apex, dorsally sinuated, acute at apex, apical third curved upward, 

ventral surface of apical fourth straight, hairy with short setae, relatively long setae grouped in 

apical third; circumanal ring moderate in size, consisting of two unequal rows of pores, distally 

slightly extended to contain three rows. Subgenital plate large, subtriangular, subacute apically, 

hairy with short setae, relatively long setae grouped in subapex. Lateral valvulae pointed; dorsal 

valvulae right-angled triangular, weakly curved at apex; ventral valvulae weakly curved.  

Fifth instar immature (Fig. 171). Not available. 

Etymology. Uncertain, probably derived from Japanese. 

Distribution. Japan (Hokkaido, Honshu, Kyushu, Shikoku), South Korea (GB, GG, GN, 

JB, JJ, JN). 

Host plant. Elaeagnus Hill., E. glabra Thunb., E. macrophylla Thunb., E. pungens 

Thunb., E. umbellata Thunb. (Elaeagnaceae), confirmed by the presence of immatures. 

Comments. Epitrioza mizuhonica closely related or conspecific with Chinese E. sichuana, 

E. ningxiana, and E. gansuana and all species share same diagnostic character (apically recurved 
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paramere with the blunt apex). Examination of Chinese type series is necessary to confirm the 

identity of East Asian Epitrioza species. 

 

Epitrioza yasumatsui Miyatake, 1978 

Figs. 172−174, 922−929 

 

Epitrioza yasumatsui Miyatake, 1978: 102. 

 

Material examined. South Korea: 3 ♂, 8 ♀, GN, Yangsan-si, Ungsan-eup, Mt. Wonhyo, 

06.vi.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♀, JN, Mt. Jiri, 05.v.1990, (D.K. Park), (SNU, 

dry mounted); 36 ♂, 19 ♀, 8 immatures, JN, Suncheon-si, Juam-myeon, Daegwang-ri, Yongmun, 

05.vi.2014, Elaeagnus umbellata (G. Cho), (KNA, SNU, in 95% ethanol); 1 ♂, 1 ♀, GW, 

Yeongwol-gun, Hanbando-myeon, Ssangnyong-ri, Ssangnyong, 24.iv.2014, E. umbellata (G. 

Cho), (SNU, slide-mounted); 4 ♀, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri, Mt. 

Baegun, 14.vi.2014, E. umbellata (G. Cho), (KNA, SNU, dry mounted, in 95% ethanol); 1 ♀, 

GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, N37°15'41.30" E126°58'59.20", 70 

m, 21.v.2015, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, 2 immatures, GG, 

Yangpyeong-gun, Okcheon-myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" 

E127°30'13.65", 200 m, 04.vi.2017, E. umbellata (G. Cho), (SNU, in 95% ethanol); 21 ♂, 19 ♀, 

3 immatures, same data but 16.vi.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol); 1 ♂, GB, 

Cheongsong-gun, Jinbo-myeon, Hapgang-ri 14, N36°32'54.28" E129°00'46.97", 50 m, 

11.vi.2017, on Salix sp. (G. Cho), (SNU, in 95% ethanol); 20 ♂, 25 ♀, 2 immatures, 6 exuviae, 

GW, Pyeongchang-gun, Mitan-myeon, Maha-ri, San 28, N37°17'18.92" E128°32'43.75", 250 m, 
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13.vi.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol); 6 ♂, 3 ♀, 1 exuvia, GG, 

Yangpyeong-gun, Gangsang-myeon, Sinhwa-ri, San 62-1, N37°27'20.01" E127°27'17.24", 300 

m, 16.vi.2018, E. umbellata (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 923) with quadrate vertex, posterior margin straight. 

Forewing (Fig. 924) lanceolate; vein Rs long, evenly curved near the middle, weakly curved 

towards fore margin apically. Paramere (Figs. 925, 927) narrowing to apex, bent basally and 

weakly recurved at subapex, slightly narrow in subbase, apex subacute. Distal segment of 

aedeagus (Fig. 928) straight in basal half, sickle-shaped in apical half, subacute at apex, slightly 

wrinkled in the middle; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. 

Female terminalia (Fig. 926) cuneate. Female proctiger tapering to apex, slightly convex in the 

middle of dorsal surface, upwardly curved in apical third, acute at apex.  

Description. Adult. Coloration (Figs. 172, 173). Body colour in recently emerged 

specimens light green. Antenna light yellowish brown, segments 9‒10 dark brown. Compound 

eyes white, ocelli pale yellow. Transparent forewings with light veins, hindwings almost 

colourless. Legs light green, tips of tibiae, basitarsi, and tarsi light yellowish brown. Abdomen 

and terminalia light green. Overwintered specimens brown to dark brown. Antenna yellowish 

brown, segments 9‒10 dark brown. Head light greyish brown, vertex with brown patterns on 

dorsum. Compound eyes yellowish brown, ocelli reddish-orange. Pronotum irregularly greyish, 

light greyish brown mesopraescutum with brown patches in anterior half and light posterior 

margin; brown mesoscutum with light longitudinal stripes on dorsum; brown mesoscutellum with 

light portion laterally. Transparent forewings with brown veins and brown marginal radular 

spinules in cells m1, m2, and cu1. Legs brown; spurs and claws dark brown. Sternites brown to 
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dark brown with light patches in upper lateral sides, abdominal intersegmental membranes pale 

yellowish brown; terminalia dark brown. Colorations almost same with Epitrioza mizuhonica.  

Structure. Head (Fig. 923) as broad as thorax; vertex quadrate, covered in microscopic 

setae, posterior margin straight; preocular sclerite small and narrow; genal processes conical, 

evenly narrowing to apex, subacute apically, hairy with short setae. Antenna (Fig. 922) 10-

segmented with subapical rhinarium on segments 4, 6, 8, and 9, two subapical rhinaria on 

segment 10, segment 3 the longest, segments 4‒8 subequal in length; two terminal setae short, 

shorter one less than half of longer one, longer one almost as long as the segment. Forewing (Fig. 

924) lanceolate, pointed apically; pterostigma and costal break absent; anal break present; vein 

C+Sc evenly curved; cell c+sc relatively small; vein Rs long, evenly curved near the middle, 

weakly curved towards fore margin apically; vein M relatively short, almost straight; vein M1+2 

long, evenly curved near the base, weakly recurved at subapex; M3+4 long and almost straight; 

cell m1 large, triangular; vein Cu1a long, moderately curved a third from the base, distal half 

almost straight; vein Cu1b long, weakly curved at apex; cell cu1 large, vertically long, 

subtrapezoidal, round dorsally; surface spinules present in all cells with narrow spinule-free 

bands, radular marginal spinules present in cells m1, m2, and cu1, veins clothed in very short 

microscopic setae; hindwing simple, membraneous. Hind leg (Fig. 929) saltatorial; metacoxa 

with small and conical meracanthus; metatibia with smooth genual spine and 1+2 sclerotised 

apical spurs; metabasitarsus with two sclerotised spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 925) slender, weakly curved subapically, hairy, setae in posterior margin long. 

Male subgenital plate (Fig. 925) irregular subquadrate, hairy in the middle and ventrally. 

Paramere (Figs. 925, 927) lamellar and narrowing to apex, bent basally and weakly recurved at 

subapex, slightly narrow in subbase, apex subacute, inner and outer surfaces hairy with short 
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setae. Distal segment of aedeagus (Fig. 928) straight in basal half, sickle-shaped in apical half, 

subacute at apex, slightly wrinkled in the middle; sclerotised end tube of ductus ejaculatorius 

short, weakly sinuous. Female terminalia (Fig. 926) cuneate. Female proctiger tapering to apex, 

slightly convex in the middle of dorsal surface, upwardly curved in apical third, acute at apex, 

hairy with short setae, long setae grouped in apical third; circumanal ring weakly and relatively 

long, consisting of two unequal rows of pores. Subgenital plate triangular, dorsally ending 

roundly in subapical position, ventrally with acute protruding apex, hairy with short setae, 

relatively long setae grouped in apex. Lateral valvulae pointed; dorsal valvulae large, right-

angled triangular, weakly curved; ventral valvulae weakly curved.  

Fifth instar immature. Not available. 

Etymology. The species was dedicated to Dr. Keizo Yasumatsu, the former professor of 

the Entomological Laboratory, Kyushu University (Miyatake, 1978). 

Distribution. China, Japan (Honshu, Kyushu, Shikoku), South Korea (CN, GB, GG, GN, 

JJ, JN), Taiwan. 

Host plant. Elaeagnus Hill., E. multiflora Thunb., E. umbellata Thunb. (Elaeagnaceae), 

confirmed by the presence of immatures. 

Comments. It is a univoltine species displaying morphologically, biologically quite 

similar features with very closely related species, Epitrioza mizuhonica. It differs from E. 

mizuhonica in the usually larger body size, the vein Rs ending far from wing apex, the vein M1+2 

ending very close to wing apex, and especially the stouter paramere.  

 

Genus Heterotrioza Dobreanu & Manolache, 1960 

Trioza (Heterotrioza) Dobreanu & Manolache, 1960: 94; Klimaszewski, 1968c: 11. 
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Heterotrioza Dobreanu & Manolache, 1960: 94. 

Triozidus Li, 1994b: 84, 91; synonymised by Li, 2011: 1521. 

Trioza (Halotrioza) Conci & Tamanini, 1984: 10; synonymised by Burckhardt & Ouvrard, 2012: 

22. 

 

Type species: Trioza obliqua Thomson, 1877, by monotypy.  

 

Diagnosis. Head (Fig. 931) small with conical genal processes. Antenna (Fig. 930) with 

subapical rhinarium on segments 4, 6, 8, and 9, two subapical rhinaria on segment 10. Forewing 

(Fig. 932) lanceolate lacking pterostigma and costal break. Metacoxa with small and conical 

meracanthus; metatibia with small teeth-like genual spine and 1+2 sclerotised apical spurs (Fig. 

937). Paramere (Figs. 933, 935) lamellar. Distal segment of aedeagus (Fig. 936) dilated 

subapically with antero-subapical tubes. Female terminalia (Fig. 934) cuneate. 

Etymology. From the Greek ἕτερος (héteros = other, another, different) and the generic 

name Trioza (Greek τριόζους, triozos = with three branches). 

Distribution. Holarctic. 

Host plant. Amaranthaceae (Caryophyllales). 

Comments. Heterotrioza currently contains twelve described species in the Holarctic 

region (Ouvrard, 2018). As far as known, species develop on herbaceous Amaranthaceae (Li, 

2011; Ouvrard, 2018). This is an ill-defined genus lacking former cladistic analysis. More work 

is needed to define current status and generic placement. 

 

 



458 

Heterotrioza chenopodii (Reuter, 1876) 

Figs. 175, 176, 930−937 

 

Trioza chenopodii Reuter, 1876: 72. 

Trioza (Heterotrioza) obliqua Thomson, 1877: 825. 

Trioza dalei Scott, 1877: 31; synonymised by Löw, 1882: 234. 

Trioza atriplicis Lichtenstein, 1879: 82; synonymised by Löw, 1882: 234. 

Heterotrioza chenopodii: Dobreanu & Manolache, 1960: 94; Hodkinson & White, 1979: 65. 

Trioza obliqua: Dobreanu & Manolache, 1960: 94; synonymised by Hodkinson & White, 1979: 

65. 

Heterotrioza obliqua: Klimaszewski, 1968c: 11; synonymised by Hodkinson & White, 1979: 65. 

Trioza horvathi Löw, 1881: 263; synonymised by Hodkinson & White, 1979: 65. 

 

Material examined. South Korea: 2 ♀, GB, Daegu-si, 20.x.1975, (K.R. Choe), (NAAS, 

dry mounted); 2 ♂, 3 ♀, GB, Daegu-si, 19.x.1977, (Y.Y. Ha), (NAAS, dry mounted); 5 ♂, GB, 

Gyeongsan-gun, Hayang-eup, 5.vii.1980, (Y.J. Kwon), (NIBR, dry mounted); 5 ♂, 1 ♀, same 

data but (NMW, dry mounted); 2 ♂, 3 ♀, JN, Is. Hongdo, 11.viii.1981, (Y.J. Kwon), (NIBR, dry 

mounted); 5 ♀, GN, Samnam-myeon, 21.iii.1982, (Y.J. Kwon), (NIBR, dry mounted); 1 ♂, 1 ♀, 

GG, Suwon-si, 22.vi.1983, (Y.I. Lee), (NAAS, dry mounted); 4 ♂, 2 ♀, GG, Suwon-si, 

28.vi.1983, (J.C. Paik), (NAAS, dry mounted); 6 ♂, 5 ♀, GB, Ulleung-gun, Ulleung-eup, Dokdo-

ri, Dong-do 1-96, N37°14'26.80" E131°52'10.40", 26.vii.2001, (J. Lee), (SNU, dry mounted); 25 

♂, 34 ♀, same data but 25.viii.2009, (J. Lee), (SNU, slide-mounted, in 95% ethanol); 12 ♂, 14 ♀, 

JJ, Jeju-si, Gujwa-eup, Hado-ri 358-2, 22.viii.2014, Chenopodium giganteum (G. Cho), (KNA, 
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NCHU, SNU, dry and slide-mounted, in 95% ethanol); 3 ♂, 15 ♀, JN, Suncheon-si, Daedae-

dong 162-2, Suncheon Bay Eco Park, 14.ix.2014, C. stenophyllum (G. Cho), (SNU, dry and 

slide-mounted); 2 ♂, 2 ♀, GW, Goseong-gun, Jugwang-myeon, Oho-ri, Songjiho lake beach, 

16.vii.2018, C. giganteum (M. Oh), (SNU, dry mounted). 

Diagnosis. Adult. Head (Fig. 931) slightly narrower than thorax; genal processes slender 

and conical, contiguous from each other basally and subacute and weakly divergent apically, 

their longitudinal axis subparallel. Antenna (Fig. 930) 10-segmented with subapical rhinarium on 

segments 4, 6, 8, and 9, two subapical rhinaria on segment 10, segment 3 the longest, two 

terminal setae short. Forewing (Fig. 932) lanceolate, widest in apical third. Metacoxa with small 

and conical meracanthus; metatibia with small teeth-like genual spine and 1+2 sclerotised apical 

spurs (Fig. 937). Paramere (Figs. 933, 935) lamellar, tapering to apex, widest in the middle, apex 

with postero-apical tooth on inner surface. Distal segment of aedeagus (Fig. 936) straight, dilated 

subapically with antero-subapical tubular portion that is inwardly curved in the middle. Female 

terminalia (Fig. 934) cuneate.  

Description. Adult. Coloration (Figs. 175, 176). Body colour generally pale green to light 

yellowish green with dark head and thorax dorsally in male specimens. Antenna dark brown to 

black, segment 2 light brown, segment 3 off-white, segment 4 off-white in basal half, light brown 

in apical half. Head entirely dark brown to black. Compound eyes and ocelli dark red. Thorax 

dark brown to black dorsally, light yellowish brown laterally without any markings. Transparent 

forewings with light brown veins and brown marginal radular spinules in cells m1, m2, and cu1; 

hindwings almost colourless. Legs light yellowish brown; tibiae brown to dark brown. Sternites 

light green to light yellowish green; terminalia light brown with brown apical tips. Female 
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specimens light green to light yellowish green, head and thorax not dark. Young specimens 

lighter in colour.  

Structure. Head (Fig. 931) slightly narrower than thorax; vertex quadrate, covered in 

microscopic setae, posterior margin evenly concave; preocular sclerite small and narrow, almost 

invisible from above; genal processes slender and conical, contiguous from each other basally 

and subacute and weakly divergent apically, their longitudinal axis subparallel, hairy with short 

setae. Antenna (Fig. 930) 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, two 

subapical rhinaria on segment 10, segment 3 the longest, two terminal setae short, slightly shorter 

than the segment. Forewing (Fig. 932) lanceolate, pointed apically, widest in the apical third; 

pterostigma and costal break absent; anal break present; vein C+Sc relatively short and evenly 

curved; cell c+sc subtriangular; vein Rs imperceptibly sinuous, weakly curved upward towards 

fore margin, slightly shorter than vein M; vein M long, evenly curved; veins M1+2 and M3+4 

almost straight and short; cell m1 triangular; vein Cu1a evenly curved, relatively long; vein Cu1b 

short and almost straight; cell cu1 small and transverse, fan-shaped; surface spinules absent 

except for the base of cell cu2, radular marginal spinules present in cells m1, m2, and cu1; veins 

clothed in very short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 937) 

saltatorial; metacoxa with small and conical meracanthus; metatibia with small teeth-like genual 

spine and 1+2 sclerotised apical spurs; metabasitarsus without spurs; metatarsus with two falcate 

claws. Male proctiger (Fig. 933) subtriangular, roundly blunt apically, hairy. Male subgenital 

plate (Fig. 933) subtriangular, hairy in the middle and ventrally. Paramere (Figs. 933, 935) 

lamellar, tapering to apex, widest in the middle, apex with postero-apical tooth on inner surface, 

hairy with short setae. Distal segment of aedeagus (Fig. 936) straight, dilated subapically with 

antero-subapical tubular portion that is inwardly curved in the middle; sclerotised end tube of 
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ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 934) cuneate. Female 

proctiger tapering to apex, dorsal surface somewhat straight, apex subacute and slightly curved 

downward, covered with short setae, relatively long setae in apical third, short setae grouped in 

apex; circumanal ring straight, exceed a third of dorsal surface in lateral view, consisting of two 

unequal rows of pores. Subgenital plate cuneate, subacute and slightly curved upward apically, 

hairy with short setae. Lateral valvulae bluntly rounded apically; dorsal valvulae triangular; 

ventral valvulae weakly curved.  

Fifth instar immature. Not available. 

Etymology. Named after its host plant genus, Chenopodium. 

Distribution. Argeria, Asia-Temperate, Canada (British Columbia, New Brunswick, 

Nova Scotia, Prince Edward Island), Chile, China, Czech Republic, Czechoslovakia, Cyprus, 

Denmark, Egypt, Europe, France, Georgia, Great Britain, Greece, Hungary, India (delhi), Iran, 

Iraq, Israel, Japan, Jordan, Kazakhstan, Kuwait, Lebanon, Madeira, North Korea, Norway, 

Northern Africa, Oman, Pakistan (Palaearctic), Palestine, Poland, Romania, Russia (South 

European Russia), Russian Far East, Slovenia, South Korea (GB, GG, GN, GW, JJ, JN), Spain 

(Canary Islands), Spain Balearic Islands, Sweden, Syria, Turkmenistan, United Arab Emirates, 

United states of America (California, Nebraska, New Hampshire, Oregon, Virginia, Washington), 

Yemen. 

Host plant. Atriplex L., A. hortensis L., A. littoralis L., A. patula L., A. prostrata Boucher, 

A. sagittata Borkh., A. tatarica L., Beta L., B. vulgaris L., Chenopodium giganteum D.Don, C. 

murale L., Chenopodium L., C. album L., C. stenophyllum (Makino) Koidz., Halimione Aellen, 

H. portulacoides Aellen, Spinacia L., S. oleracea L. (Amaranthaceae). 
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Comments. The species feeds on perennial herbaceous plants of the family 

Amaranthaceae, formerly known as Chenopodiaceae which occur everywhere in the Peninsula 

even in the world. Former records by various authors (Miyatake, 1971a; Klimaszewski, 1973; 

Kwon & Lee, 1981; Kwon, 1983; Hodkinson, 1986; Ossiannilsson, 1992; ESK & KSAE, 1994; 

Park, 1996; Paek et al., 2010; Kwon et al., 2016) properly reflect wide range of its distribution in 

South Korea but i could collect the species only from several localities. It means that probably 

the species and their habitats have been under constant pressure from developments of the open 

area which is the preferred habitat for the host. 

 

Genus Trichochermes Kirkaldy, 1904 

Trioza (Trichopsylla) Thomson, 1877: 823; Kirkaldy, 1904: 280. 

Trichopsylla Thomson, 1877: 823; Kirkaldy, 1904: 280, nomen praeoccupatum. 

Trichochermes Kirkaldy, 1904: 280. 

  

Type species: Trioza walkeri Foerster, 1848, by original designation.  

 

Diagnosis. Body medium to large, with light hairs on head and thorax. Head slightly 

narrower than thorax, weakly inclined from longitudinal body axis. Vertex quadrate, slightly 

longer than wide. Genal processes constricted at base, usually slightly shorter than vertex along 

mid-line, lying on the same plane as vertex (Fig. 939). Antenna (Fig. 938) shorter than 1.5 head 

width, with subapical rhinarium on segments 4, 6, 8, and 9, two subapical rhinaria on segment 10. 

Thorax slightly arched. Forewing (Fig. 940) hyaline or opaque, sometimes with color markings. 

Metatibia (Fig. 945) with basal spine and 1+3 apical spurs. 
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Etymology. From the Greek θρίξ (thríx, genitive trichós, tricho- = hair) and the generic 

name Chermes.  

Distribution. Palaearctic, Oriental and Afrotropical Regions. 

Host plant. Rhamnaceae (Rhamnales). 

Comments. This is a small mostly Holarctic genus containing twelve described species 

(Li, 2011; Ouvrard, 2018). More than half of the species are associated with Rhamnaceae and 

otherwise, other’s host indication is not provided or unlikely such as Rosaceae and Pinaceae as 

was suggested by Li (2005, 2011).  

 

Trichochermes grandis Loginova, 1965 

Figs. 177, 178, 938−945 

 

Trichochermes grandis Loginova, 1965: 198. 

Trichochermes gemellus sensu Kwon et al., 2016: 134, nec Loginova, 1965: 198. 

 

Material examined. South Korea: 1 ♀, GN, Mt. Weonhyosan, 30.v.1980, (Y.J. Kwon), 

(NIBR, dry mounted); 3 ♂, 1 ♀, same data but 31.v.1980, (Y.J. Kwon), (NIBR, dry mounted); 2 

♂, 3 ♀, JJ, Mt. Hanlasan, 22.vii.1981, (Y.J. Kwon), (NIBR, dry mounted); 1 ♀, GW, 

Pyeongchang-gun, Jinbu-myeon, Mt. Odae, 04.viii.1983, (Y.J. Kwon), (NIBR, dry mounted); 1 

♂, 1 ♀, Gangwon-do, Hongcheon-gun, Nae-myeon, Gwangwon-ri, San 197-1, Sambong 

National Recreation Forest, N37°51'25.14" E128°27'48.33", 800 m, 06.vi.2015, (G. Cho), (SNU, 

in 95% ethanol). 
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Diagnosis. Adult. Head (Fig. 939) with subquadrate vertex; genal processes conical, 

densely hairy. Antenna (Fig. 938) relatively short, with subapical rhinarium on segments 4, 6, 8, 

and 9, two subapical rhinaria on segment 10. Forewing (Fig. 940) lanceolate, widest in apical 

third; vein Rs long and evenly curved, weakly curved towards fore margin apically; surface 

spinules absent except for the base of cell cu2. Male proctiger (Fig. 941) irregular oval, posterior 

marginal setae stout and long. Paramere (Figs. 941, 943) subquadrate, vertically long, almost 

subparallel-margined, widest and weakly curved in basal fourth, blunt apically, postero-apical 

portion with small tooth. Distal segment of aedeagus (Fig. 944) spoon-shaped, dilated apically to 

form an irregular oval, roundly blunt apically; sclerotised end tube of ductus ejaculatorius short, 

weakly sinuous. Female terminalia (Fig. 942) cuneate.  

Description. Adult. Coloration (Figs. 177, 178). Body colour generally orange-brown. 

Antenna yellowish brown, segments 4, 6, 8 dark apically, segments 9 and 10 black. Genal 

processes yellowish brown to orange-brown with white powdery patterns on dorsum; orange-

brown vertex with white irregular longitudinal patterns dorsally. Compound eyes greyish, ocelli 

orange to orange-brown. Thorax orange-brown; pronotum with white irregular patches on 

dorsum; mesopraescutum with white incomplete median line and white powdery clouding 

portions in each lateral side; mesoscutum with white longitudinal stripes on dorsum; 

mesoscutellum with scattered white powdery spots. Semitransparent forewings with yellowish 

brown to brown veins and dark brown to black marginal radular spinules in cells m1, m2, and cu1, 

cells fulvous with scattered dark spots that are fused and dense in apical third, base of forewings 

tinted white. Legs yellowish brown; tibiae light brown; spurs and claws dark brown. Sternites 

and terminalia orange-brown.  
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Structure. Head (Fig. 939) slightly narrower than thorax; vertex subquadrate, anterior 

margin round, covered in macroscopic setae, posterior margin moderately concave; preocular 

sclerite small and narrow, almost invisible from above; genal processes conical, connected 

basally, weakly expanded in the middle, apex subacute, their longitudinal axis subparallel, 

densely hairy. Antenna (Fig. 938) relatively short, 10-segmented with subapical rhinarium on 

segments 4, 6, 8, and 9, two subapical rhinaria on segment 10, segment 3 the longest, two 

terminal setae quite different in length, longer one slightly less than the segment, shorter one very 

short, almost tubercular. Forewing (Fig. 940) lanceolate, pointed apically, widest in apical third; 

pterostigma and costal break absent; anal break present; vein C+Sc weakly curved near the 

middle; cell c+sc small, subtriangular; vein Rs long and evenly curved, weakly curved towards 

fore margin apically, almost as long as vein M; vein M long, evenly curved in basal half, distal 

half almost straight; vein M1+2 short and weakly curved; M3+4 short and almost straight; cell m1 

subtriangular; vein Cu1a relatively long, moderately curved in basal third; vein Cu1b short and 

almost straight; cell cu1 relatively large, subtrapezoidal; surface spinules absent except for the 

base of cell cu2, radular marginal spinules present in cells m1, m2, and cu1, veins clothed in very 

short microscopic setae. Hindwing simple, membraneous. Hind leg (Fig. 945) saltatorial; 

metacoxa with conical meracanthus; metatibia with well-developed genual spine and 1+3 

sclerotised apical spurs; metabasitarsus without spurs; metatarsus with two falcate claws. Male 

proctiger (Fig. 941) irregular oval, anterior margin evenly curved otherwise somewhat straight 

with antero-basal triangular projection, apical portion tubular, densely hairy with short setae 

subapically, posterior marginal setae stout and long. Male subgenital plate (Fig. 941) irregular 

subtriangle, dorsally slightly concave in the middle in lateral view, hairy with short setae. 

Paramere (Figs. 941, 943) lamellar and subquadrate, vertically long, widest and weakly curved in 
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basal fourth, almost subparallel-margined, weakly narrowing to apex, blunt apically, postero-

apical portion with small tooth on inner surface, hairy with short setae, inner surface of antero-

apical portion covered with dense, stout, and relatively long setae. Distal segment of aedeagus 

(Fig. 944) spoon-shaped, dilated apically to form an irregular oval, roundly blunt apically, 

weakly recurved at subbase, weakly curved at neck point; sclerotised end tube of ductus 

ejaculatorius short, weakly sinuous. Female terminalia (Fig. 942) cuneate. Female proctiger 

tapering to apex, subacute apically, dorsal margin almost straight, dorsally covered with short 

setae, apical fourth with dense short setae; circumanal ring relatively short, consisting of a single 

row of pores. Subgenital plate cuneate, subacute apically, curved in the middle ventrally, hairy 

with short setae. Lateral valvulae bluntly rounded apically; dorsal valvulae cuneate, straight; 

ventral valvulae spear-like shape, weakly curved.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective grandis, -e (= full-grown, large). 

Distribution. China, Mongolia, Japan (Honshu), Russia (Primorye), Russian Far East, 

South Korea (GB, GG, GN, GW, JJ). 

Host plant. Rhamnus davurica Pall., R. japonica Maxim. (Rhamnaceae). 

Comments. Kwon et al. (2016) listed Trichochermes gemellus in their Korean checklist 

instead of T. grandis without details and an explanation of the reasons. We firmly believed that 

the treatment was a result of shortcomings. To justify their result, it should be published 

somewhere with a sound logical base not put the only name in the checklist.  

 

Genus Trioza Foerster, 1848 

Trioza Foerster, 1848: 67, 82. 
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Triozopsis Li, 2005: 202; synonymised by Yang et al., 2013: 62. 

Metatriozidus Li, 2011: 1531, 1902; synonymised by Yang et al., 2013: 62. 

  

Type species: Chermes urticae Linné, 1758, by subsequent designation of Oshanin (1912).  

 

Diagnosis. Trioza is a large artificial ill-defined genus and a description is of no 

systematic value (Hollis, 1984). Head small, narrower than or as wide as thorax, deflexed. Vertex 

wider than long, incised at anterior portion of median suture. Genal processes present, variable in 

size and shape (Fig. 952). Antenna (Fig. 951) short to moderately long, generally with a single 

subapical rhinarium on each of segments 4, 6, 8 and 9. Metatibia (Fig. 958) with genual spine, 

like a callus or a tooth, and 1+2 or 1+3 apical spurs (Yang et al., 2013). 

Etymology. From the Greek τριόζους (triozos = with three branches). 

Distribution. Cosmopolitan. 

Host plant. Various plants. 

Comments. Trioza as defined by Hollis (1984) and Burckhardt (1988b) is an artificial, 

paraphyletic or polyphyletic group. Currently, this species-rich genus containing more than 400 

species with worldwide distribution (Ouvrard, 2018). Some authors split this genus into small 

subdivisions but their results were not based on phylogenetic analyses and, therefore, rejected 

(Yang et al., 2013). Here we also follow the broad concept of Trioza s.l. of Hollis (1984). 

Li (2011) treated many Chinese species of Trioza s.l. in the artificial genera Metatriozidus 

and Triozopsis, and misinterpreted several genera. Metatriozidus and Triozopsis were formally 

synonymised with Trioza by Yang et al. (2013). Some Korean authors (Kwon et al., 2015d, 2016) 

still use this artificial genus, Metatriozidus, for their lack of knowledge.  
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Key to species of genus Trioza in Korea 

1 Head (Fig. 947) with small, weakly developed genal processes ......................... T. breviata 

- Head (Fig. 952) with well-developed conical genal processes ............................................ 2 

2 Forewing (Fig. 980) with long and vein Rs. Metatibia with 1+3 sclerotised apical spurs 

(Fig. 985) ............................................................................................................................. 3 

- Forewing (Fig. 953) with short vein Rs that is weakly curved towards fore margin. 

Metatibia with 1+2 sclerotised apical spurs (Fig. 958) ........................................................ 4 

3 Paramere (Fig. 983) obliquerly truncate but posteriorly high and roundly expanded in the 

middle ....................................................................................................................... T. nigra 

- Paramere obliquely truncate but anteriorly high and narrowing to the apex ......................... 

 ....................................................................................................................... T. rhamnisuga 

4 Genal processes shorter than vertex length.......................................................................... 5 

- Genal processes almost as long as or longer than vertex length .......................................... 6 

5 Paramere (Figs. 954, 956) short, posterior margin angularly curved in basal third, apex 

obliquely truncate, antero-apical portion with small apical tooth. Distal segment of 

aedeagus (Fig. 957) somewhat straight, weakly dilated apically. On Celtis .......... T. chilgia 

- Paramere (Figs. 277, 971, 973) conical, tapering to apex, evenly curved inwards, apex 

subacute with small apical tooth, posterior marginal setae stout and long. Distal segment 

of aedeagus (Figs. 278, 974) straight in basal two thirds, dilated apically to form an 

irregular oblong oval, curved inwards subapically, antero-subapical portion evenly 

concave, roundly blunt apically. On Machilus ...............................................T. machilicola 

6 Body Large, WL > 4.00 mm. Distal segment of aedeagus (Figs. 284, 1000) with two 

anterior lobes in the middle. On Eleutherococcus ......................................... T. stackelbergi 
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- Body medium sized, WL < 3.80 mm. Distal segment of aedeagus (Fig. 964) lacking 

additional lobes, simple ....................................................................................................... 7 

7 Paramere (Figs. 961, 963) lanceolate, straight, narrowing to apex, subacute apically, apex 

with recurved and hooked tooth on inner surface. Distal segment of aedeagus (Fig. 964) 

slightly curved in the middle and at neck point, strongly dilated apically to form a 

reniform, apex roundly blunt. On Cinnamomum ............................................ T. cinnamomi 

- Paramere (Figs. 990, 992) narrowing to apex in apical third, basal two thirds subparallel-

margined, moderately curved in the middle, apex subacute with small hooked apical tooth. 

Distal segment of aedeagus (Fig. 993) somewhat straight, dilated apically to form an 

irregular asymmetrical oval, weakly curved inward, apex roundly blunt. On Quercus......... 

 ......................................................................................................................... T. quercicola 

 

Trioza abdominalis Flor, 1861 

 

Trioza abdominalis Flor, 1861: 502. 

 

Material examined. South Korea: 4 ♀, JB, Mt. Deogyu, 02.x.1976, (Y.J. Kwon), 

(NHMB, NIBR, dry mounted); 1 ♀, GG, Gwangneung, 29.v.1983, (S.W. Lee), (NAAS, dry 

mounted). 

Diagnosis. Adult. Recognized by forewings with cell cu1 nearly as large as cell m2 (Kwon, 

1983).  
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Description. Adult. Coloration. Body colour generally dirty yellow to orange or 

yellowish brown with sometimes brown markings; abdomen light green. Antenna dark brown, 

segment 3 light. Forewing transparent with yellowish veins.  

Structure. Vertex distinctly exceeding half as long as wide with posterior margin more or 

less straight; discal impressions deeply concave at next to middle. Genal processes short and 

conical, a little exceeding half as long as vertex, divergent apically. Antenna about 1.2 to 1.3 

times as long as width of head. Forewing elongate with apices deeply rounded; surface spinules 

prominent, distributed in all cells, only leaving very narrow spinule-free stripes along margins of 

veins; vein Rs very slightly wavy and reaching half of M1+2. Male proctiger somewhat broadly 

and roundly extended posteriorly. Paramere rather broad with apex very peculiar in shape, 

forming anteriorly directed beak-like process; subapical process truncate. Distal portion of 

aedeagus relatively large, curved near neck; apex with small papillar process directed downward. 

Female terminalia longer than wide. Proctiger more or less wavy on dorsal side; length of 

circumanal ring nearly half as long as remainder of proctiger. Subgenital plate about as long as 

proctiger.  

Fifth instar immature. Unknown. 

Etymology. From the Latin adjective abdōminālis, -e (= abdominal). 

Distribution. Austria, Belarus, Czechoslovakia, Czech Republic, Estonia, France, Great 

Britain, Germany, Latvia, Mongolia, Norway, Poland, Russia (North European Russia, 

Northwest European Russia), Slovenia, South Korea (GB, GN, JB, JJ), Spain, Sweden, 

Switzerland. 

Host plant. Achilea L., A. ligustica All., A. millefolium L., A. vulgaris L., Chrysanthemum 

L. (Asteraceae). 
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Comments. We examined Kwon’s four female specimens of which deposited in NHMB 

and NIBR, respectively. At this point, we can not consider this species because of insufficient 

material.  

According to Kwon (1983), Korean population referred to Trioza abdominalis orientalis 

but the subspecific division proposed by Klimaszewski (1966) is not acceptable now and 

therefore, rejected. We concluded that T. abdominalis is west Palaearctic species based on 

European specimens and previously recorded distributions. east Palaearctic one is something 

different species or closely related to the former. Good series of material and host information are 

needed for species confirmation. Diagnosis and descriptions are extracted from Kwon (1983). 

 

Trioza breviata Kwon & Lee, 1981 

Figs. 179, 946−950 

 

Trioza breviata Kwon & Lee, 1981: 160. 

 

Material examined. 1 ♀, GW, Yeongwol-gun, Hanbando-myeon, Ssangnyong-ri, 

Ssangnyong, 14.iv.2014, sweeping on Elaeagnus umbellata (G. Cho), (SNU, slide-mounted). 

Diagnosis. Adult. Head (Fig. 947) with subquadrate vertex; genal processes small and 

conical, very low, obliquely truncate and round at apex, almost right-angled. Forewing (Fig. 948) 

oblong oval, weakly pointed apically. Female terminalia (Fig. 949) cuneate.  

Description. Adult. Coloration (Fig. 179). Body colour generally dark brown to black. 

Antenna yellowish brown, segments 1‒2 dark brown, segment 3 lighter in colour, segments 4‒7 

dark brown apically, segment 8 dark brown in apical half or entirely dark brown, segments 9 and 
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10 entirely dark brown to black; terminal setae off-white. Head almost dark entirely, without any 

markings. Compound eyes and ocelli reddish-brown. Thorax entirely dark almost black, 

somewhat glittering dorsally, pronotum somewhat lighter in colour, thoracic membranes light 

yellowish brown laterally. Transparent forewings with brown veins and marginal radular spinules 

in cells m1, m2, and cu1, hindwings almost colourless. Legs yellowish brown; inner sides of 

femora, tibiae, spurs, and claws dark brown. Sternites dark brown, abdominal intersegmental 

membranes yellowish brown, white cottony portions in each anterior and posterior edge; 

terminalia dark brown.  

Structure. Head (Fig. 947) as broad as thorax; vertex subquadrate, covered in microscopic 

setae, posterior margin evenly concave; preocular sclerite small and narrow; genal processes 

small and conical, very low, obliquely truncate and round at apex, almost right-angled, connected 

basally, sparsely hairy. Antenna (Fig. 946) 10-segmented with subapical rhinarium on segments 

4, 6, 8, and 9, two subapical rhinaria on segment 10, segment 3 the longest, two terminal setae 

long, shorter one almost as long as the segment and longer one longer than the segment. 

Forewing (Fig. 948) oblong oval, weakly pointed apically; pterostigma and costal break absent, 

anal break present; vein C+Sc evenly curved; cell c+sc subtriangular; vein Rs weakly sinuous, 

weakly curved towards fore margin apically, slightly longer than vein M; vein M evenly curved 

in basal third; veins M1+2 and M3+4 almost straight and short; cell m1 small and triangular; vein 

Cu1a moderately curved in the middle; vein Cu1b short and almost straight; cell cu1 small and fan-

shaped; surface spinules absent except for the base of cell cu2, radular marginal spinules present 

in cells m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 950) saltatorial; metacoxa with small conical meracanthus; 

metatibia with small genual spine and 1+3 sclerotised apical spurs; metabasitarsus without spurs; 
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metatarsus with two falcate claws. Female terminalia (Fig. 949) cuneate. Female proctiger 

straight and narrowing to apex, apically narrow and round, hairy with short setae; circumanal 

ring relatively short, weakly sinuated in lateral view, consisting of a single row of pores. 

Subgenital plate cuneate, acute apically and slightly curved upward subapically, covered with 

short setae. Lateral valvulae blunt and subquadrate apically; dorsal valvulae cuneate, weakly 

curved; ventral valvulae weakly curved.  

Fifth instar immature. Unknown. 

Etymology. From the Latin participle breviātus, -a, -um (= shortened). 

Distribution. South Korea (GN, GW). 

Host plant. Unknown. 

Comments. Trioza breviata was poorly described by Kwon (1983) from a single female 

specimen lacking male and host indication but the species easily distinguished from other Korean 

species by the short and low genal processes. 

 

Trioza chilgia Park & Lee, 1980 

Figs. 180, 181, 951−958 

 

Trioza camphorae sensu Kim, 1965: 53, nec Sasaki, 1910: 277. 

Trioza chilgia Park & Lee, 1980: 15. 

Heterotrioza (Dyspersa) chilgia, Kwon & Lee, 1981: 159. 

Heterotrioza (Dyspersa) noknamui Kwon & Lee, 1981: 159; synonymised by Park, 1996: 275. 

Trioza brevifrons sensu Kwon & Lee, 1981: 160; Kwon, 1983: 97, nec Kuwayama, 1910: 61, 

misidentification. 
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Metatriozidus brevifrons sensu Kwon et al., 2015c: 1; Kwon et al., 2016: 135, nec Kuwayama, 

1910: 61, misidentification. 

Trioza chilgia: Cho et al., 2017a: 554, status revivisco. 

 

Material examined. Japan: 5 ♂, 4 ♀, Tshushima Is., Nagasaki Pref., Tsushima City, 

Izuhara, Azamo, 29.v.2013, on Celtis sinensis (H. Inoue), (SNU, dry mounted, 95% ethanol); 1 

♀, Kyushu, Kumamoto Pref., Tamana City, Ôkura, Kikuchi River, on C. sinensis (H. Inoue), 

(SNU, dry mounted). South Korea: 2 ♂, 4 ♀ identified as Heterotrioza noknamui, JJ, Jungmun, 

23.vii.1981, (Y. J. Kwon) (NMW, dry mounted); 2 ♂, JJ, Seogwipo-si, Andeok-myeon, Hwasun-

ri, 05.xii.2013, (G. Cho), (SNU, dry and slide-mounted); 1 ♂, 3 ♀, Seoul-si, Gangdong-gu, 

Dunchon-dong, Gildong Park, 06.iii.2014, (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 2 ♂, 5 ♀, GG, Suwon-si, Gwonseon-gu, Seodun-dong, SNU arboretum, 11.iv.2014, (G. 

Cho), (SNU, dry and slide-mounted, in 95% ethanol); same data but 35 ♂, 39 ♀, 30.v.2014, 

Celtis sinensis (G. Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 5 ♂, 12 ♀, JN, 

Yeosu-si, Manheung-dong, Mt. Cheonseong, 29.vi.2014, (G. Cho), (NHMB, SNU, dry mounted, 

in 95% ethanol); 2 ♂, GG, Ansan-si, Sangrok-gu, Sa-dong 1031-8, 11.x.2014, C. sinensis (G. 

Cho), (SNU, in 95% ethanol); 4 ♂, 8 ♀, JJ, Jeju-si, Aewol-eup, Nabeup-ri, Nabeup Subtropical 

Forest, 21.viii.2014, C. sinensis (G. Cho), (SNU, dry mounted, in 95% ethanol); 1 ♂, 1 ♀, 

Incheon-si, Nam-gu, Sungui-dong 8-7, Subong Park, 09.x.2014, C. sinensis (G. Cho), (SNU, in 

95% ethanol); 1 ♀, JJ, Jeju-si, Yeon-dong, Halla Arboretum, N33°28'05.56" E126°29'33.66", 

100 m, 29.iv.2016, (G. Cho), (SNU, in 95% ethanol); 1 ♂, GG, Yangpyeong-gun, Okcheon-

myeon, Yongcheon-ri, Sana-sa valley, N37°31'59.22" E127°30'13.65", 200 m, 04.vi.2017, (G. 

Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, JB, Wanju-gun, Yongjin-eup, Ganjung-ri, San 71, 
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N35°54'14.49" E127°12'39.32", 50 m, 17.vi.2017, C. sinensis (G. Cho), (SNU, in 95% ethanol); 

8 ♂, 21 ♀, GG, Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 19.vi.2017, C. sinensis 

(G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 952) small; genal processes short and conical. Forewing 

(Fig. 953) lanceolate; vein Rs short, evenly curved towards fore margin, almost half as long as 

vein M. Male proctiger (Fig. 954) subquadrate. Paramere (Figs. 954, 956) short, posterior margin 

angularly curved in basal third, apex obliquely truncate, antero-apical portion with small apical 

tooth. Distal segment of aedeagus (Fig. 957) somewhat straight, weakly dilated apically; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 955) 

cuneate.  

Description. Adult. Coloration (Figs. 180, 181). Body colour in recently emerged 

specimens generally light green to light yellow. Antenna light yellowish brown, segments 1−2 

brown, segment 8 dark brown apically, segments 9 and 10 entirely black. Vertex with indistinct 

faint brown markings on dorsum. Compound eyes crimson red, ocelli light orange. Thorax with 

brown two stripes on each lateral side that is connected from right behind of the compound eye to 

lateral edge of mesoscutellum continuously. Transparent forewings with yellowish brown veins 

and brown marginal radular spinules in cells m1, m2, and cu1. Legs light yellowish brown; tibiae 

lighter, tarsi brown. Sternites light green to light yellow, irregularly dark brown to black dorsally; 

terminalia yellowish with dark tips. Overwintered specimens brown to reddish-brown. 

Compound eyes brown, ocelli orange. Thorax without stripes. Sternites and terminalia dark 

brown. Young specimens generally lighter in colour. 

Structure. Head (Fig. 952) narrower than thorax; vertex irregular oval, pointed anteriorly, 

covered in microscopic setae, posterior margin evenly concave; preocular sclerite small and 
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narrow; genal processes short and conical, contiguous from each other basally, subacute apically, 

moderately divergent subapically, hairy with short setae. Antenna (Fig. 951) short, 10-segmented 

with subapical rhinarium on segments 4, 6, 8, and 9, two subapical rhinaria on segment 10, 

segment 3 the longest and segment 5 the shortest, two terminal setae short, subequal in length. 

Forewing (Fig. 953) lanceolate, pointed apically; pterostigma and costal break absent; anal break 

present; vein C+Sc evenly curved in basal third; cell c+sc irregular subtrapezoidal and transverse; 

vein Rs short, evenly curved towards fore margin, almost half as long as vein M; vein M long 

and evenly curved; veins M1+2 and M3+4 almost straight and short; cell m1 subtriangular, truncate 

apically; vein Cu1a moderately curved in the middle; vein Cu1b short and almost straight; cell cu1 

fan-shaped; surface spinules absent except for the base of cell cu2, radular marginal spinules 

present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 958) saltatorial; metacoxa with conical meracanthus; metatibia 

with small genual spine and 1+2 sclerotised apical spurs; metabasitarsus without spurs; 

metatarsus with two falcate claws. Male proctiger (Fig. 954) subquadrate, apically membranous, 

hairy with short setae. Male subgenital plate (Fig. 954) irregular oval, blunt anteriorly and 

pointed posteriorly, hairy in the middle and ventrally. Paramere (Figs. 954, 956) lamellar and 

short, narrowing to apex, anterior margin weakly sinuous, posterior margin angularly curved in 

basal third, apex obliquely truncate, antero-apical portion with small apical tooth on inner surface, 

hairy with short setae. Distal segment of aedeagus (Fig. 957) somewhat straight, weakly dilated 

apically; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia 

(Fig. 955) cuneate. Female proctiger tapering to apex, apical fourth weakly curved downward, 

apex acute, hairy with short setae; circumanal ring less than half of proctiger in profile, weakly 

sinuated, consisting of one complete and one incomplete rows of pores. Subgenital plate large, 
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extended basally, dorsal surface sinuous, ventral surface almost straight, subacute apically, hairy 

with short setae. Lateral valvulae oval, pointed apically; dorsal valvulae triangular, almost 

straight; ventral valvulae short, weakly curved in the middle.  

Fifth instar immature. Unknown. 

Etymology. Derived from the Korean common name of Pueraria montana (= chilg). 

Distribution. Japan (Honshu, Kyushu, Shikoku), South Korea (GB, GG, JJ, JN). 

Host plant. Celtis sinensis Pers. (Ulmaceae). 

Comments. Kwon et al. (2015c) synonymised Trioza chilgia, including its junior 

synonym Heterotrioza noknamui, and the Chinese Trioza bifasciaticeltis Li & Yang (1991) with 

Trioza brevifrons Kuwayama (1910), a species described from Taiwan. They also transferred the 

species to the artificial genus Metatriozidus which was synonymised with Trioza by Yang et al. 

(2013). Kwon et al.’s (2015d) ‘revisionary survey’ of the ‘four species’ suffers from some 

misconceptions. 

Trioza brevifrons was described by Kuwayama (1910) from a single female from Taiwan. 

Miyatake (1964c) reported the species from Japan though pointing out that the two Japanese 

specimens at hand differ from T. brevifrons in the longer genal processes. Later, Miyatake (1969) 

listed two additional specimens, one from Celtis sinensis var. japonica, as Trioza sp. 1 

suggesting it may belong to a new species. Miyatake (1971a) identified a single female from 

Korea, as Trioza sp., ‘as the species which the author is ready to describe from Japan in the near 

future.’ Miyatake (1976) listed another female, as Trioza sp., from Japan from Celtis sinensis var. 

japonica. Miyatake (1979), finally, reported again T. brevifrons from Japan suggesting that the 

population from Japan may represent a new species. Kwon & Lee (1981) listed T. brevifrons 

from Korea referring to a personal communication of Y. Miyatake to Y. J. Kwon. In his book, 



478 

Kwon (1983) reproduced the original German description of T. brevifrons almost verbatim, 

though translated into English. Apparently, he has not seen the holotype nor other material of T. 

brevifrons from Taiwan. It is difficult to understand why he decided that the species should have 

1+3 metatibial spurs, a character not mentioned in the original description. There is also no 

information given by Kuwayama (1910) on the host plant. Park (1996) synonymised T. chilgia 

and H. nonamui, and suggested that T. brevifrons sensu Kwon (1983) is a misidentification, 

probably following Miyatake (1979). Neither Yang (1984) nor Yang et al. (2013) treated T. 

brevifrons due to the lack of material. They certainly did not exclude the species from the 

Taiwanese fauna as was erroneously suggested by Kwon et al. (2015c). According to 

Kuwayama‘s (1910) description, T. brevifrons has an almost straight vein Rs (‘Radius fast 

gerade’) which is relatively long (‘Radialstück der Costa 2mal so lang wie das Spitzenstück 

derselben’). The Japanese and Korean species associated with Celtis has, however, a distinctly 

curved, short vein Rs where the portion of the fore margin between the apices of veins R1 and Rs, 

and that between the apices of veins Rs and M1+2 are subequal in length. We conclude that the 

Taiwanese T. brevifrons and the triozids on Celtis sinensis var. japonica reported under various 

names from China, Japan and Korea are not conspecific. The former, whose holotype seems lost, 

has to be regarded as a nomen dubium whereas the latter should be named Trioza chilgia with the 

junior synonym Heterotrioza noknamui. Not having seen the relevant material of T. brevifrons 

sensu Kwon (1983) nor of Trioza bifasciaticeltis we can not comment on their identity. In any 

case, currently, there are no reliable records of T. brevifrons from outside Taiwan. Judging from 

the description of Cerotrioza celticola Li, 2011 from China collected on Celtis tetrandra, this 

species is probably also closely related to T. chilgia. 
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According to Kwon & Lee (1981) the records of Trioza camphorae Sasaki (1910) from 

Korea (Kim 1965; see also Kwon 1983: 95) concern all Trioza chilgia. It is difficult to 

understand why Kwon et al. (2015a, c) list Trioza camphorae from Korea citing as source Kim 

(1965). There are so far no reliable records of Trioza camphorae from Korea. 

The genus Metatriozidus was synonymised by Yang et al. (2013) for its artificial nature 

and not lack of definition as suggested by Kwon et al. (2015c, d; Kwon et al., 2016). We firmly 

believe that any biologically meaningful classification of organisms should reflect phylogeny and 

not mere resemblance between taxa. 

 

Trioza cinnamomi (Boselli, 1930) 

Figs. 182−185, 959−967 

 

Spanioza cinnamomi Boselli, 1930: 201. 

Trioza cinnamomi: Miyatake, 1964b: 126. 

Metatriozidus cinnamomi: Kwon et al., 2015d: 1. 

Trioza cinnamomi: Cho et al., 2017a: 555: combinatio revivisco. 

 

Material examined. Japan: 3 ♀, Kyushu, Nagasaki Pref., Minami-shimabara City, 

Kuchinotsu, 18.iv.2009, Cinnamomum japonicum (H. Inoue), (SNU, 95% ethanol); 3 ♂, 3 ♀, 

Kyushu, Nagasaki Pref., Shimabara Peninsula, Kuchinotsu, Hayasaki, 25.iv.2010, on 

Cinnamomum okinawense (H. Inoue), (SNU, dry mounted). South Korea: 4 ♂, 4 ♀, JJ, Jeju-si, 

15.iv.1983, (W.H. Paik), (NAAS, dry mounted); 362 ♂, 251 ♀, 23 immatures, 30 exuviae, JJ, 

Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" E126°21'14.55", 50 m, 
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27.iv.2016, Cinnamomum yabunikkei (G. Cho), (KNA, NIBR, SNU, slide-mounted, in 95% 

ethanol); 21 ♂, 50 ♀, 1 immature, 4 exuviae, same data but 28.iv.2016, C. yabunikkei (G. Cho), 

(SNU, in 95% ethanol); 11 ♂, 19 ♀, same data but 26.iv.2016, (I.J. Kim), (SNU, in 95% ethanol); 

4 ♂, 6 ♀, same data but on Neolitsea sericea (G. Cho), (SNU, in 95% ethanol); 2 ♂, 6 ♀, same 

data but 16.v.2018, C. yabunnikkei (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 959) with rhombic vertex; genal processes conical, 

contiguous from each other basally, subacute and weakly divergent apically. Forewing (Fig. 960) 

lanceolate; vein Rs evenly curved towards fore margin, almost as long as vein M. Paramere (Figs. 

961, 963) lamellar and lanceolate, basal half almost subparallel, narrowing to apex, subacute 

apically, apex with recurved and hooked tooth on inner surface. Distal segment of aedeagus (Fig. 

964) slightly curved in the middle and at neck point, strongly dilated apically to form a reniform, 

weakly curved inward subapically, antero-subapical margin evenly concave and postero-

subapical margin round, apex roundly blunt. Female terminalia (Fig. 962) cuneate.  

Fifth instar immature. Body (Fig. 184) oval and flattened, light brown with median light 

longitudinal stripe. Forewingpad oblong oval with large humeral lobe. Legs with capitate setae. 

Caudal plate rounded, lacking long dorsal setae, 0‒2 marginal sectasetae on either side. Body 

dorsally with tubercular knob-like setae (Fig. 966). Circumanal ring (Fig. 967) transverse, 

weakly sinuous, in subterminal position. Margin with following numbers of slender truncate 

sectasetae (one side only): anterior head margin 47‒50, forewingpad 121‒124, hindwingpad 24‒

27, caudal plate 123‒126. 

Description. Adult. Coloration (Figs. 182, 183). Body colour generally reddish-brown to 

dark brown. Antenna yellowish brown, segments 3 and 4 dark brown apically, segments 5‒10 

almost dark brown to black. Vertex light reddish-brown with a few scattered black spots. 
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Compound eyes red, ocelli light orange. Pronotum light brown with dark brown posterior 

portions; reddish-brown mesopraescutum with brown portions anteriorly and dark posterior 

margin; reddish-brown mesoscutum with brown longitudinal bands and dark posterior margin; 

reddish-brown mesoscutellum with dark posterior margin. Transparent forewings with brown 

veins; hindwings almost colourless. Legs light reddish-brown; base of basitarsi and tarsi brown; 

spurs and claws dark brown to black. Sternites dark brown to almost black, abdominal 

intersegmental membranes yellowish brown; terminalia dark brown. Young specimens generally 

lighter in colour, light yellow to light green, incompletely pigmented.  

Structure. Head (Fig. 959) as broad as thorax; vertex rhombi, covered in microscopic 

setae, posterior margin evenly concave; preocular sclerite small and narrow; genal processes 

conical, contiguous from each other basally, subacute and weakly divergent apically, hairy with 

relatively long setae. Antenna 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, 

two subapical rhinaria on segment 10, segment 3 the longest. Forewing (Fig. 960) lanceolate, 

pointed apically; pterostigma and costal break absent; anal break present; vein C+Sc evenly 

curved; cell c+sc subtriangular, relatively small; vein Rs evenly curved towards fore margin, 

almost as long as vein M; vein M very weakly curved near base; vein M1+2 imperceptibly sinuous, 

relatively long; M3+4 imperceptibly sinuous, otherwise generally straight, shorter than vein M1+2; 

cell m1 triangular; vein Cu1a moderately curved near the middle; vein Cu1b short, almost straight; 

cell cu1 subtrapezoidal; surface spinules absent except for the base of cell cu2, radular marginal 

spinules present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing 

simple, membraneous. Hind leg (Fig. 965) saltatorial; metacoxa with conical, small, and straight 

meracanthus; metatibia with small teeth-like genual spine and 1+2 sclerotised apical spurs; 

metabasitarsus without spurs; metatarsus with two falcate claws. Male proctiger (Fig. 961) base-
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like shape, broadest in the middle, apically tubular, hairy, posterior marginal setae relatively long. 

Paramere (Figs. 961, 963) lamellar and lanceolate, basal half almost subparallel, narrowing to 

apex, subacute apically, apex with recurved and hooked tooth on inner surface, inner and outer 

surface with short and stout setae, postero-basal setae relatively long. Distal segment of aedeagus 

(Fig. 964) slightly curved in the middle and at neck point, strongly dilated apically to form a 

reniform, weakly curved inward subapically, antero-subapical margin evenly concave and 

postero-subapical margin round, apex roundly blunt; sclerotised end tube of ductus ejaculatorius 

short, weakly sinuous. Female terminalia (Fig. 962) cuneate. Female proctiger narrowing to apex, 

dorsal margin weakly sinuous, otherwise somewhat straight, apex narrow and roundly blunt, 

hairy with short setae, relatively long setae grouped in apical third, apex with dense short setae; 

circumanal ring weakly sinuous, consisting of one complete and one incomplete rows of pores. 

Subgenital plate cuneate, acute and slightly curved upward apically, dorsal margin sinuous, 

curved in basal third ventrally in lateral aspect, hairy in the middle and ventrally. Lateral valvulae 

blunt apically; dorsal valvulae cuneate, thick and straight; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 184, 966, 967). Body (Fig. 184) light greyish brown to light 

brown with brown head, abdominal sternites, and internal half of caudal plate, longitudinal stripe 

in the middle off-white to light greyish brown, oval and flattened. Antenna short and 7-

segmented, rarely visible from above. Forewingpad oblong oval, with pointed large humeral lobe. 

Legs short and stout, with capitate setae. Caudal plate rounded, lacking long dorsal setae, 0‒2 

marginal sectasetae on either side. Body dorsally with tubercular knob-like setae. Abdomen with 

one medium and one narrow submedian transverse free sternites on either side of mid-line (Fig. 

966). Circumanal ring (Fig. 967) transverse, weakly sinuous, in subterminal position; outer ring 

composed of a single row of rod-like pores, inner ring composed of dot-like pores. Body margin 
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with following numbers of slender truncate sectasetae (one side only): anterior head margin 47‒

50, forewingpad 121‒124, hindwingpad 24‒27, caudal plate 123‒126.  

Etymology. Named after its host plant genus, Cinnamomum. 

Distribution. Japan (Honshu, Ryukyu), South Korea (JJ, JN), Taiwan. 

Host plant. Cinnamomum Schaeff., C. doederleinii Engl., C. loureirii Nees, C. 

reticulatum Hayata, Neolitsea aciculate (Blume) Koidz., C. tenuifolium (Makino) Sugim., C. 

yabunikkei H.Ohba (Lauraceae), confirmed by the presence of immatures. 

Comments. Immatures are sedentary and pit-gall inducer (Figs. 184, 185). For the use of 

Metatriozidus see comments under T. chilgia. 

 

Trioza machilicola Miyatake, 1968 

Figs. 186−189, 273−278, 968−977 

 

Trioza machilicola Miyatake, 1968a: 1. 

Metatriozidus machilicola: Kwon et al., 2015d: 1. 

Trioza machilicola: Cho et al. 2017a: 555, combinatio revivisco. 

 

Material examined. Japan: 2 ♂, 2 ♀, Kyushu, Fukuoka Pref., Dazaifu City, Mt. Shiôji, 

01.v.1999, on Machilus thunbergii (H. Inoue), (SNU, 95% ethanol); 3 ♂, 3 ♀, Kyushu, Fukuoka 

Pref., Fukutsu C., Higashi-fukuma, Kamuri, 05.v.2011, (H. Inoue), (SNU, dry mounted). South 

Korea: 11 ♂, 16 ♀, JN, Suncheon-si, Gagok-dong, Trees along the street, 03.v.2014, Machilus 

thunbergii (G. Cho), (KNA, SNU, dry and slide-mounted, 95% ethanol); 1 ♂,1 ♀, JN, Yeosu-si, 

Sujeong-dong, Mt. Cheonseong, 29.vi.2014, M. thunbergii (G. Cho), (SNU, slide-mounted); 56 
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♂, 72 ♀, JN, Yeosu-si, Sujeong-dong, MVL Hotel, 27.v.2015, M. thunbergii (G. Cho), (SNU, in 

95% ethanol); 133 ♂, 105 ♀, JJ, Seogwipo-si, Jungmun-dong, Yakcheon Temple to seashore, 

N33°14'34.03" E126°26'53.80", 20 m, 26.iv.2016, M. thunbergii (G. Cho), (SNU, slide-mounted, 

in 95% ethanol); 1 ♀, JJ, Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, 

N33°15'22.27" E126°21'14.55", 50 m, 26.iv.2016, (I.J. Kim), (SNU, in 95% ethanol); 2 ♂, JJ, 

Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, N33°15'22.27" E126°21'14.55", 50 m, 

28.iv.2016, M. thunbergii (G. Cho), (SNU, in 95% ethanol); 36 ♂, 9 ♀, 15 immatures, JJ, Jeju-si, 

Yeon-dong, Halla Arboretum, N33°28'05.56" E126°29'33.66", 100 m, 29.iv.2016, M. thunbergii 

(G. Cho), (NIBR, SNU, slide-mounted, in 95% ethanol); 6 ♂, 10 ♀, JJ, Seogwipo-si, Daecheon-

dong, Olleh tracking course 7, 29.iv.2016, M. thunbergii (G. Cho), (SNU, in 95% ethanol); 129 

♂, 45 ♀, JN, Mokpo-si, Jukgyo-dong, Mt. Yudal, N34°47'28.60" E126°22'28.60", 200 m, 

14.v.2016, M. thunbergii (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. General colour (Fig. 186) dark brown to black. Head (Figs. 273, 969) 

small; genal processes short and conical, subacute at the apex. Forewing (Figs. 274, 970) 

lanceolate; vein Rs short, evenly curved towards fore margin, shorter than vein M. Male 

proctiger (Figs. 275, 971) short, subquadrate. Paramere (Figs. 277, 971, 973) conical, wide at 

base, tapering to apex, evenly curved inwards, apex subacute with small apical tooth, posterior 

marginal setae stout and long. Distal segment of aedeagus (Figs. 278, 974) straight in basal two 

thirds, dilated apically to form an irregular oblong oval, curved inwards subapically, antero-

subapical portion evenly concave, roundly blunt apically. Female terminalia (Figs. 276, 972) 

cuneate.  

Fifth instar immature. Body oval and flattened. Forewing pads oblong oval, with large 

humeral lobes. Caudal plate evenly rounded, transverse. Dorsal surface with tubercular knob-like 
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setae (Fig. 976). Circumanal ring (Fig. 977) transverse, small, away from the hind margin, dorsal 

margin somewhat straight, ventral margin generally evenly round. Body margin with following 

numbers of truncate sectasetae (one side only): anterior head margin 24, forewingpad 81, 

hindwingpad 10, caudal plate 58. 

Description. Adult. Coloration (Fig. 186). Body colour in recently emerged specimens 

light yellow. Mature specimens generally dark brown to almost black. Antenna dark yellow to 

yellowish brown, segments 9 and 10 entirely dark brown. Head entirely almost black. Compound 

eyes dark crimson red, ocelli yellowish brown to dark orange. dorsum of thorax entirely black. 

Transparent forewings with light yellowish brown veins, base of forewing and vein R+M+Cu 

lighter in colour; hindwings almost colourless. Legs yellowish brown; spurs and claws darker in 

colour. Sternites almost black, abdominal intersegmental membranes yellowish brown to orange-

brown with white cottony portions. Terminalia brown to dark brown.  

Structure. Head (Figs. 273, 969) slightly narrower than thorax; vertex anteriorly round 

with median line, covered in microscopic setae, posterior margin weakly concave in the middle; 

preocular sclerite small and narrow, almost not visible from above; genal processes short and 

conical, contiguous and not connected basally, subacute and slightly divergent apically, hairy 

with short setae, subapical outer setae relatively long, inner margin of basal third subparallel. 

Antenna (Fig. 968) short, 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, two 

subapical rhinaria on segment 10, segment 3 the longest, two terminal setae short, different in 

length, shorter seta half as long as longer seta. Forewing (Figs. 274, 970) lanceolate, pointed 

apically, broadest a third from the apex; pterostigma and costal break absent; anal break present; 

vein C+Sc evenly curved near the middle; cell c+sc relatively small and subtriangular, transverse; 

vein Rs short, evenly curved towards fore margin, shorter than vein M; vein M evenly curved 
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and long; veins M1+2 and M3+4 almost straight and short; cell m1 triangular, truncate apically; vein 

Cu1a moderately curved in the middle; vein Cu1b short and almost straight; cell cu1 subtrapezoidal 

and small, round dorsally; surface spinules absent except for the base of cell cu2, radular 

marginal spinules present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg (Fig. 975) saltatorial; metacoxa with small conical 

meracanthus; metatibia with teeth-like genual spine and 1+2 sclerotised apical spurs; 

metabasitarsus without spurs; metatarsus with two falcate claws. Male proctiger (Figs. 275, 971) 

short, subquadrate, hairy with short setae. Male subgenital plate (Figs. 275, 971) large, 

subpentagonal, hairy in the middle and ventrally. Paramere (Figs. 277, 971, 973) conical, wide at 

base, tapering to apex, evenly curved inwards, apex subacute with small apical tooth, antero-

apical setae on inner surface stout, hairy, posterior marginal setae stout and long. Distal segment 

of aedeagus (Figs. 278, 974) straight in basal two thirds, dilated apically to form an irregular 

oblong oval, curved inwards subapically, antero-subapical portion evenly concave, roundly blunt 

apically; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia 

(Figs. 276, 972) cuneate. Female proctiger narrowing to apex, dorsal margin gently convex in the 

middle and apical third, somewhat straight in apical third to apex, covered with short setae, short 

stout setae densely grouped apically; circumanal ring relatively long and sinuous, less than half 

of dorsal margin in profile, consisting of a single row of pores. Subgenital plate triangular, 

ventral margin straight, apex acute and weakly curved upward, hairy with short setae in the 

middle and ventrally. Lateral valvulae roundly blunt apically; dorsal valvulae thick and cuneate; 

ventral valvulae weakly curved and acute with subapical tooth.  

Fifth instar immature (Figs. 976, 977). Body off-white, oval and flattened. Antenna 

short and 5-segmented. Forewing pads oblong oval with large humeral lobes. Legs short and 
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stout with capitate setae. Caudal plate evenly rounded, transverse. Abdomen with one medium 

and one narrow transverse submedian free sternites on either side of mid-line. Dorsal surface 

with tubercular knob-like setae (Fig. 976). Circumanal ring (Fig. 977) transverse, small, in 

subterminal position, away from the hind margin, dorsal margin somewhat straight, ventral 

margin generally evenly round; composed of a single row of rod-like pores, inner ring composed 

of a single row of dot-like pores. Body margin with following numbers of truncate sectasetae 

(one side only): anterior head margin 24, forewingpad 81, hindwingpad 10, caudal plate 58.  

Etymology. The name of the host plant genus, Machilus and the Latin suffix -cola (= 

inhabitant). 

Distribution. Japan (Honshu), South Korea (JJ, JN). 

Host plant. Machilus Rumph., M. thunbergii Sieb. & Zucc. (Lauraceae), confirmed by the 

presence of immatures. 

Comments. Trioza machilicola originally described from Japan by Miyatake (1968a) 

which provided well-documented diagnosis and biology. This species is univoltine and pit-gall 

inducer with long sedentary immature stages, mostly young instars (Figs. 187, 189). The adults 

observed from early May to late June in Korea (in Japan, they appear from the march, most 

abundant in April). Pit-galls tend to change into reddish (Fig. 189) and therefore, infected leaves 

become spotted. In old leaves, parasitized immatures and mummies (Fig. 188) were frequently 

observed in late summer or fall. Prionomitus sp. (Encyrtidae) was reported as their parasitoids in 

Japan (Miyatake, 1968a).  
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Trioza mayicola Kwon & Lee, 1981 

 

Trioza mayicola Kwon & Lee, 1981: 160. 

 

Material examined. Examined specimens of previous studies are not open or missing for 

species confirmation. 

Diagnosis. Adult. According to Kwon’s (1983) key to species, the vertex and the dorsum 

with few very short hairs and the genal processes light, nearly half as long as vertex.  

Description. Adult. Coloration. Body colour generally dirty yellowish orange with 

prominent dark brown markings on vertex, dorsum and most of segments. Eyes dark brown. 

Distal half of Genal processes somewhat paler. Antenna usually pale yellowish brown, distal half 

of segment 8 and segments 9 and 10 dark brown. Legs dirty yellowish with obscure brown 

markings. 

Structure. Vertex distinctly longer than half as long as wide, deeply incised anteriorly on 

median suture with prominent pit-like discal impressions at next to middle. Genal processes short, 

almost half as long as vertex, slightly divergent apically. Antenna strikingly short, less than width 

of head. Forewings long, narrow basally, widest at middle, somewhat acutely terminated; surface 

spinules only present in cells pb [sic] and cu2; vein Rs very long, exceeding half of M1+2, wavy 

and bisinuate; M nearly twice as long as Cu1; cell cu1 larger than m2. Female terminalia about as 

broad as long [sic]. Proctiger dark brown with dorsum broadly concave nex to circumanal ring, 

narrowed to apex which somewhat dully terminated; length of circumanal ring a little shorter 

than remainder of proctiger. Subgenital plate slightly less than proctiger.  

Fifth instar immature. Unknown. 
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Etymology. The name of the type locality, Maysan [sic] (= Mount Mai), and the Latin 

suffix -cola (= inhabitant). Latin suffix -cola can not be combined with the place name. 

Distribution. South Korea (JB). 

Host plant. Unknown. 

Comments. Trioza mayicola was very poorly described by Kwon & Lee (1981) from a 

single female specimen. The record was subsequently repeated by Kwon (1983), Park (1996), 

Paek et al. (2010), and Kwon et al. (2016). According to Kwon et al. (1996), the species 

resembles T. rhamnisuga (as T. naria) in the general appearance but the latter has a much shorter 

antenna. We can not understand why the measured data was not provided anywhere. At this point, 

the original description is meaningless to say and as well as the material is not available to access. 

When describing a new nominal taxon, an author should make clear his or her purpose to 

differentiate the taxon by including with it a diagnosis, that is to say, a summary of the characters 

that differentiate the new nominal taxon from related or similar taxa (Recommendation 13A of 

the ICZN, 1999) and thus, the nominal taxa should be treated as nomen nudum. In this study, 

type material was not directly examined, description and diagnosis are extracted from Kwon 

(1983). 

 

Trioza nigra Kuwayama, 1910 

Figs. 190−192, 978−987 

 

Trioza nigra Kuwayama, 1910: 57. 

Trioza nigra Crawford, 1910: 358; Crawford, 1911b: 503, homonym. 

Triozopsis nigra: Li, 2011: 1469. 
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Trioza nigra: Yang et al., 2013: 81, combinatio revivisco. 

 

Material examined. South Korea: 1 ♀, GG, Is. Ganghwa, 11.v.1982, (Y.J. Kwon), 

(NIBR, dry mounted); 1 ♂, 2 ♀, CN, Mt. Deogseong, 27.v.1982, (Y.J. Kwon), (NIBR, dry 

mounted); 13 ♂, 19 ♀, Incheon-si, Gyeyang-gu, Gyesan-dong, Mt. Gyeyang, 18.v.2014, Styrax 

japonicus (G. Cho), (SNU, dry and slide-mounted, in 95% ethanol); 2 ♂, 3 ♀, GG, Suwon-si, 

Gwonseon-gu, Seodun-dong, SNU Arboretum, 30.v.2014, S. japonicus (G. Cho), (KNA, SNU, 

dry mounted, in 95% ethanol); 1 ♂, 1 ♀, JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, SNU 

Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 21.v.2015, S. japonicus (G. Cho), 

(SNU, in 95% ethanol); 1 ♂, JN, Gwangyang-si, Ongnyong-myeon, Donggok-ri 3-1, Mt. Baegun, 

06.vi.2014, (G. Cho), (SNU, in 95% ethanol); 2 ♂, 3 ♀, Daegu-si, Dalseong-gun, Yuga-myeon, 

Yang-ri, San 10, Mt. Biseul, 01.vii.2014, S. japonicus (G. Cho), (SNU, dry and slide-mounted, in 

95% ethanol); 3 ♂, 3 ♀, GG, Gunpo-si, Sokdal-dong, Mt. Suri, 08.v.2015, S. japonicus (G. Cho), 

(SNU, in 95% ethanol); 5 ♂, 1 ♀, same data but 31.v.2015, S. japonicus (G. Cho), (SNU, dry 

mounted, in 95% ethanol); 1 ♂, JN, Gwangyang-si, Ongnyong-myeon, Chusan-ri, SNU 

Experiment Forest, N35°01'55.99" E127°36'17.82", 200 m, 26.v.2015, (G. Cho), (SNU, in 95% 

ethanol); 1 ♀, JN, Gwangyang-si, Ongnyong-myeon, Mt. Baegun, Nonsil village, N34°46'50.70" 

E127°44'33.60", 600 m, 28.v.2015, S. japonicus (G. Cho), (SNU, in 95% ethanol); 1 ♀, Seoul-si, 

Gwanak-gu, Daehak-dong, Mt. Gwanak, 09.vii.2015, (G. Cho), (SNU, in 95% ethanol); 14 ♂, 7 

♀, 43 immatures, 6 exuviae, JJ, Seogwipo-si, Andeok-myeon, Gamsan-ri, Andeok Valley, 

N33°15'22.27" E126°21'14.55", 50 m, 26.iv.2016, S. japonicus (M.O. Yeom), (SNU, in 95% 

ethanol); 8 ♂, 7 ♀, 8 immatures, same data but 28.iv.2016, S. japonicus (G. Cho), (SNU, slide-

mounted); 1 ♀, JJ, Seogwipo-si, Andeok-myeon, Hwasun-ri, Hwasun Gotjawal Forest Eco-trail, 
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N33°15'59.97" E126°19'56.74", 100 m, 29.iv.2016, (M. Oh), (SNU, in 95% ethanol); 8 ♂, 14 ♀, 

same data but 29.iv.2016, S. japonicus (G. Cho), (SNU, in 95% ethanol); 1 ♀, GW, Hwacheon-

gun, Sangseo-myeon, Damok-ri, Silnae Hill, N38°09'24.40" E127°31'23.30", 850 m, 25.v.2016, 

(G. Cho), (SNU, in 95% ethanol); 1 ♂, GB, Cheongsong-gun, Cheongsong-eup, Wolwoe-ri, Mt. 

Juwang, Dalgi waterfall, N36°26'28.87" E129°04'48.23", 300 m, 10.vi.2017, (G. Cho), (SNU, in 

95% ethanol); 1 ♂, JB, Wanju-gun, Yongjin-eup, Ganjung-ri, San 71, N35°54'14.49" 

E127°12'39.32", 50 m, 17.vi.2017, S. japonicus (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, GG, 

Gwangju-si, Docheok-myeon, Sanglim-ri, Mt. Taehwa, 19.vi.2017, S. japonicus (G. Cho), (SNU, 

in 95% ethanol); 1 ♂, 1 ♀, GW, Yeongwol-gun, Gimsatgat-myeon, Nae-ri 20, N37°02'14.79" 

E128°45'43.40", 750 m, 01.vii.2017, S. obassis (G. Cho), (SNU, in 95% ethanol); 1 ♂, GB, 

Bonghwa-gun, Chunyang-myeon, Uguchi-ri, San 49, Uguchi valley, N37°03'27.23" 

E128°49'02.96", 750 m, 01.vii.2017, S. obassis (G. Cho), (SNU, in 95% ethanol); 1 ♂, 1 ♀, same 

data but (G. Cho), (SNU, in 95% ethanol); 3 ♂, JN, Yeosu-si, Homyeong 6-gil 32, 28.iv.2018, S. 

japonicus (G. Cho), (SNU, in 95% ethanol); 1 ♀, GG, Pocheon-si, Soheul-eup, Jikdong-ri 51-7, 

National Arboretum, N37°44'57.01" E127°09'47.41", 120 m, 08.v.2018, S. obassis (G. Cho), 

(SNU, in 95% ethanol); 1 ♂, JJ, Jeju-si, Hangyeong-eup, Cheongsu-ri, Cheongsu Gotjawal, 

N33°18'27.44" E126°15'17.66", 50 m, 16.v.2018, (G. Cho), (SNU, in 95% ethanol); 2 ♂, JJ, 

Seogwipo-si, Daepo-dong, San 1-1, Seogwipo Natural Recreation Forest, N33°21'46.48" 

E126°20'38.76", 320 m, 18.v.2018, S. japonicus (G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. General color glittering black, forewing transparent (Figs. 190, 191). 

Head (Fig. 979) deflexed with quadrate vertex; genal processes conical and well divergent, 

subacute apically. Forewing (Fig. 980) lanceolate; vein Rs long and sinuous, slightly longer than 

vein M. Metatibia with 1+3 sclerotised apical spurs (Fig. 985). Paramere (Figs. 981, 983) straight, 
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evenly expanded in apical third, subapex narrow, apex obliquely terminated with apical tooth. 

Distal segment of aedeagus (Fig. 984) somewhat straight, weakly dilated subapically, inwardly 

curved subapically, apex narrowing. Female terminalia (Fig. 982) triangular.  

Fifth instar immature. Body (Fig. 192) light green, oblong oval and flattened, elongate. 

Forewingpad elongated oblong oval, with large humeral lobe. Caudal plate large, almost 

covering entire abdomen. Dorsal surface with small tubercular knob-like setae (Fig. 986). 

Circumanal ring (Fig. 987) narrow and transverse, evenly concave, away from hind margin; 

composed of a single row of rod-like pores. Body margin with following numbers of concavely 

truncate sectasetae (one side only): anterior head margin 19, forewingpad 60, hindwingpad 7, 

caudal plate 52−55.  

Description. Adult. Coloration (Figs. 190, 191). Body colour in recently emerged 

specimens light yellow or light green with light milky veins of transparent forewings. Mature 

specimens generally black. Antenna black, segments 1 and 2 somewhat lighter, brown. Head 

black and glittering. Compound eyes and ocelli dark reddish-brown. Thorax black and glittering, 

thoracic intersegmental membranes yellow to yellowish brown. Forewing transparent, veins light 

brown, base of forewing and vein R+M+Cu somewhat lighter, marginal radular spinules in cells 

m1, m2 and cu1 light brown; hindwings almost colourless. Legs generally black; distal half of fore 

femur, subapical part of mid femur, almost four fifth of metatibia, and basitarsi yellow to 

yellowish brown. Sternites black and glittering; abdominal intersegmental membranes yellow to 

yellowish brown. Terminalia black, apical parts of proctiger and paramere somewhat lighter. 

Structure. Head (Fig. 979) as broad as thorax; vertex quadrate, covered in macroscopic 

setae, posterior margin evenly concave; preocular sclerite small and narrow, almost not visible; 

genal processes conical and well divergent, subacute apically, hairy. Antenna (Fig. 978) slender 
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and 10-segmented with subapical rhinarium on segments 4, 6, 8, and 9, two subapical rhinaria on 

segment 10, segment 3 the longest, segments 4‒8 subequal in length, two terminal setae short, 

shorter seta very short and truncate. Forewing (Fig. 980) lanceolate, pointed apically, broadest a 

third from the apex; pterostigma and costal break absent; anal break present; vein C+Sc almost 

straight but weakly curved in the base and near apex; cell c+sc relatively small and triangular; 

vein Rs long and sinuous, slightly longer than vein M; vein M long, evenly curved in basal third, 

distal two thirds somewhat straight; veins M1+2 and M3+4 almost straight and short; cell m1 

triangular, truncate at apex; vein Cu1a moderately curved near the middle; vein Cu1b short and 

straight; cell cu1 subtrapezoidal; surface spinules absent except for the base of cell cu2, radular 

marginal spinules present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg (Fig. 985) saltatorial; metacoxa with relatively long 

conical and straight meracanthus; metatibia with teeth-like genual spine and 1+3 sclerotised 

apical spurs; metabasitarsus without spurs; metatarsus with two falcate claws. Male proctiger 

(Fig. 981) subtriangular, expanded and widest in the middle, apex membranous and blunt, hairy. 

Male subgenital plate (Fig. 981) subtriangular, hairy in the middle and ventrally. Paramere (Figs. 

981, 983) straight, evenly expanded in apical third, subapex narrow, apex obliquely terminated 

with apical tooth, inner and outer surfaces covered with short stout setae. Distal segment of 

aedeagus (Fig. 984) somewhat straight, weakly dilated subapically, inwardly curved subapically, 

apex narrowing; sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female 

terminalia (Fig. 982) triangular. Female proctiger narrowing to apex, obliquely blunt at apex, 

dorsal margin imperceptibly sinuous, hairy with short setae, long setae in apical third; circumanal 

ring exceed a third of dorsal margin in lateral view, straight, consisting of one complete and one 

incomplete rows of pores. Subgenital plate cuneate, deeply narrow in apical half, acute at apex, 
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hairy in the middle and ventrally. Lateral valvulae oval and pointed apically; dorsal valvulae 

cuneate and straight; ventral valvulae weakly curved.  

Fifth instar immature (Figs. 192, 986, 987). Body (Fig. 192) light green, oblong oval 

and flattened, elongate. Antenna 6-segmented, short. Forewingpad oblong oval, slender, with 

large humeral lobe. Legs moderately long and stout, with capitate setae. Caudal plate large and 

round, almost covering entire abdomen. Dorsal surface with small tubercular knob-like setae (Fig. 

986). Circumanal ring (Fig. 987) narrow and transverse, evenly concave, moderate in size, away 

from hind margin; composed of a single row of rod-like pores, inner ring composed of a single 

row of dot-like pores. Body margin with following numbers of concavely truncate sectasetae 

(one side only): anterior head margin 19, forewingpad 60, hindwingpad 7, caudal plate 52−55.  

Etymology. From the Latin adjective niger, -a, -um (= black). 

Distribution. China, Japan (Hokkaido, Honshu, Kyushu, Shikoku, Ryukyu), South Korea 

(CB, CN, GB, GG, GN, GW, JB, JJ, JN), Taiwan. 

Host plant. Styrax L., S. formosanus Matsum., S. japonicus Sieb. & Zucc., confirmed by 

the presence of immatures, S. grandiflorus Griff., S. obassis Sieb. & Zucc. (Styracaceae). 

Comments. Trioza nigra commonly found in the whole country with its Styrax hosts, S. 

japonicus and S. obassis. The host plant genus, Styrax, is a small deciduous tree mostly native to 

warm temperate to tropical regions of the Northern Hemisphere, with the majority in eastern and 

southeastern Asia. Like its hosts, as far as known the species restricted to the East Palearctic 

region. 

 

Trioza quercicola Shinji, 1944 

Figs. 193, 194, 988−994 
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Trioza quercicola Shinji, 1944: 455. 

 

Material examined. South Korea: 1 ♂, 2 ♀, JN, Suncheon-si, Haeryong-myeon, 

Sangnae-ri, 31.i.2014, Quercus myrsinifolia (G. Cho), (SNU, slide-mounted, in 95% ethanol); 

same data but 6 ♂, 4 ♀, 19.ii.2015, Q. myrsinifolia (G. Cho), (SNU, dry and slide-mounted, in 95% 

ethanol); 14 ♂, 17 ♀, same data but 08.ii.2016, Q. myrsinifolia (G. Cho), (SNU, dry and slide-

mounted, in 95% ethanol). 

Diagnosis. Adult. Head (Fig. 988) with round vertex; genal processes long and conical, 

moderately divergent, apex subacute. Forewing (Fig. 989) lanceolate, broadest in apical third; 

vein Rs short, weakly curved towards fore margin, slightly longer than half of vein M. Paramere 

(Figs. 990, 992) lamellar, narrowing to apex in apical third, basal two thirds subparallel-margined, 

moderately curved in the middle, apex subacute with small hooked apical tooth. Distal segment 

of aedeagus (Fig. 993) somewhat straight, dilated apically to form an irregular asymmetrical oval, 

weakly curved inward, apex roundly blunt. Female terminalia (Fig. 991) cuneate. Anterior base 

of female proctiger membraneous.  

Description. Adult. Coloration (Figs. 193, 194). Body colour generally yellowish brown 

to brown. Antenna yellowish brown, segments 5−8 generally brown, segment 4−8 dark brown 

apically, segments 9 and 10 entirely dark brown to black. Head yellowish brown to brown with 

off-white markings on dorsum; apex of genal processes somewhat darker. Compound eyes brown 

with central dark brown patch, ocelli orange. Yellowish brown pronotum with off-white 

markings laterally; brown mesopraescutum somewhat darker with white posterior margin; 

mesoscutum with off-white longitudinal stripes on dorsum; mesoscutellum brown with off-white 

markings. Transparent forewings with brown veins and marginal radular spinules; base of 
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forewings somewhat lighter; hindwings almost colourless. Legs yellowish brown; tarsi dark 

brown; tibial spurs dark brown to black. Sternites dark brown; abdominal intersegmental 

membranes yellowish brown. Terminalia yellowish brown to brown.  

Structure. Head (Fig. 988) as broad as thorax; vertex round, covered in microscopic setae, 

posterior margin concave in the middle; preocular sclerite small and narrow; genal processes 

long and conical, moderately divergent, apex subacute, hairy with short setae. Antenna 10-

segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. Forewing 

(Fig. 989) lanceolate, pointed apically, broadest in apical third; pterostigma and costal break 

absent; anal break present; vein C+Sc evenly curved in the middle; cell c+sc relatively small and 

transverse; vein Rs short, weakly curved towards fore margin, slightly longer than half of vein M; 

vein M long, evenly curved in basal half, distal half somewhat straight; veins M1+2 and M3+4 

almost straight and short; cell m1 triangular, truncate at apex; vein Cu1a moderately curved in 

basal third, distal two thirds somewhat straight; vein Cu1b short and straight; cell cu1 

subtrapezoidal; surface spinules absent except for the base of cell cu2, radular marginal spinules 

present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 994) saltatorial; metacoxa with conical meracanthus; metatibia 

with well-developed genual spine and 1+2 sclerotised apical spurs; metabasitarsus without spurs; 

metatarsus with two falcate claws. Male proctiger (Fig. 990) bottle-like shape, posterior margin 

round, apex tubular, hairy. Male subgenital plate (Fig. 990) irregular subpentagonal, ventrally 

round, hairy with short setae. Paramere (Figs. 990, 992) lamellar, narrowing to apex in apical 

third, inner and outer margins in basal two thirds subparallel in lateral view, moderately curved 

in the middle, apex subacute with small hooked apical tooth on inner surface, inner and outer 

surfaces hairy with short setae. Distal segment of aedeagus (Fig. 993) somewhat straight, dilated 
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apically to form an irregular asymmetrical oval, weakly curved inward, apex roundly blunt; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Fig. 991) 

cuneate. Female proctiger straight and tapering to apex, apical half narrow, acute apically, hairy 

with short setae; circumanal ring relatively short and sinuated, consisting of a single row of pores. 

Subgenital plate straight and cuneate, basally extended, apex acute and weakly curved upward, 

hairy with short setae in the middle and ventrally. Lateral valvulae oval; dorsal valvulae 

relatively large, cuneate, straight; ventral valvulae weakly curved.  

Fifth instar immature. Unknown. 

Etymology. The name of the host plant genus, Quercus, and the Latin suffix -cola (= 

inhabitant).  

Distribution. Japan (Honshu), South Korea (JN). 

Host plant. Castanea pubinervis C.K. Schneid., Quercus acutissima Carruth., Q. 

myrsinifolia Blume, Q. serrata Murray (Fagaceae). 

Comments. In personal communication with Dr. Hiromitsu Inoue from Japan, he noted 

that probably Shinji’s type specimens of Trioza quercicola does not exist. Trioza quercicola is 

bivoltine in Japan and has significantly decreased in Japan recently. The host plant in Korea, 

Quercus myrsinifolia, is common in the Southern coast and Jeju Island but the species has been 

found in a very restricted area. Safety protection of the species and the habitats should be 

considered.  

 

Trioza rhamnisuga Li, 1994, comb. rev. 

Figs. 195, 196 
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Trioza rhamnisuga Li in Li & Sun, 1994: 526. 

Triozopsis rhamnisuga: Li, 2005: 203; Li, 2011: 1460. 

Trioza naria Kwon, Suh, An & Huh, 1996c: 468, syn. nov. 

 

Material examined. South Korea: 3 ♀, 8 immatures, CB, Danyang-gun, Maepo-eup, 

Gapyeong-ri, San 58-1, N37°03'21.65" E128°16'32.01", 300 m, 13.vi.2018, Rhamnus ussuriensis 

(G. Cho), (SNU, in 95% ehtanol); 1 ♂, 1 ♀, 4 immatures, GG, Yangpyeong-gun, Cheongun-

myeon, Sillon-ri 630, N37°34'14.77" E127°47'33.73", 300 m, 23.vi.2018, R. ussuriensis (G. Cho), 

(SNU, in 95% ethanol). 

Diagnosis. Adult. Forewing lanceolate with long and vein Rs. Paramere cuneiform, 

narrowing to the apex, apex sharp and acute, obliquely terminated with posterior inwardly curved 

small inner tooth. Distal segment of aedeagus large, weakly in basal two thirds, apex dilated to 

form irregular oval with anterior inward hook. Female terminalia cuneate and short. Dorsal 

valvulae large and cuneate. 

Description. Adult. Coloration (Fig. 195). Body colour generally powdery whitish, 

teneral adult light green (alcohol preserved material light yellow). Antenna yellowish brown, 

segments 8−10 or 9−10 entirely dark brown to black. Head powdery whitish with ivory occiput. 

Compound eyes off-white with central dark spot, ocelli pale yellow. Thoracic tergites powdery 

whitish with laterial ivory band from occiput to base of forewing. Transparent forewings with 

brown veins and marginal radular spinules; base of forewings somewhat lighter; hindwings 

almost colourless. Legs yellowish brown, femur lighter in colour; tarsi dark brown; tibial spurs 

dark brown to black. Sternites powdery whitish with C-shaped pale yellow marking dorsally. 

Terminalia powdery whitish. 
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Structure. Head slightly narrower than thorax; vertex rhombi, covered in microscopic 

setae, posterior margin evenly concave in the middle; preocular sclerite small and narrow; genal 

processes conical and weakly divergent, subacute apically, hairy. Antenna slender and 10-

segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest, segments 

4‒10 subequal in length, two terminal setae short, different in length, shorter one less than half of 

longer one, truncate at the apex. Forewing lanceolate, pointed apically, broadest near the middle; 

pterostigma and costal break absent; anal break present; vein C+Sc imperceptibly curved or 

nearly straight; cell c+sc relatively small and triangular; vein Rs long and sinuous, weakly 

upturned at the apex, slightly longer than vein M; vein M long, evenly curved in the middle; 

veins M1+2 and M3+4 almost straight and short; cell m1 triangular, roundly truncate at apex; vein 

Cu1a moderately curved a third from the base; vein Cu1b straight, almost as long as half of vein 

Cu; cell cu1 subtrapezoidal; surface spinules absent except for the base of cell cu2, radular 

marginal spinules present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. 

Hindwing simple, membraneous. Hind leg saltatorial; metacoxa with relatively short, conical and 

apically curved meracanthus; metatibia with 1+3 sclerotised apical spurs; metabasitarsus without 

spurs; metatarsus with two falcate claws. Male proctiger base-like shape, roundly expanded and 

widest in the middle, apex membraneous and blunt, hairy mostly in the posterior portion. Male 

subgenital plate helmet-shaped, hairy in the middle and ventrally. Paramere cuneiform, 

narrowing anteriorly from the middle to the apex and posteriorly from a third from the base to 

subapex, apex sharp and acute, obliquely terminated with posterior inwardly curved small inner 

tooth, inner and outer surfaces covered with short setae. Distal segment of aedeagus large, 

weakly in basal two thirds, apex dilated to form irregular oval with anterior inward hook; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia cuneate and 
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short. Female proctiger narrowing to apex, subacute and curved downward at apex, dorsal margin 

concave near the middle, hairy with short setae; circumanal ring exceed a third of dorsal margin 

in lateral view, straight, consisting of one complete and one incomplete rows of pores. Subgenital 

plate cuneate and trapezoidal, subacute at apex, hairy in the middle and ventrally. Lateral 

valvulae round; dorsal valvulae large and cuneate; ventral valvulae nearly straight.  

Fifth instar immature (Figs. 196). Body (Fig. 196) light apple green, oblong oval and 

flattened. Antenna 6-segmented, very short. Forewingpad oblong oval, slender, with large 

humeral lobe. Legs short. Caudal plate large and round, almost covering entire abdomen. 

Circumanal ring narrow and transverse, evenly concave, moderate in size, away from hind 

margin; composed of a single row of rod-like pores, inner ring composed of a single row of dot-

like pores. Body margin with following numbers of concavely truncate sectasetae (one side only): 

anterior head margin (setae longer than others) 31−32, forewingpad 121−124, hindwingpad 

14−15, caudal plate 95−97.  

Etymology. The name of the host plant genus, Rhamnus, and the Latin verb sūgō (= suck, 

take in). 

Distribution. China (Liaoning), South Korea (CB, GB, GG). 

Host plant. Rhamnus arguta Maxim., R. davurica Pall., R. ussuriensis J.J. Vassil. 

(Rhamnaceae), confirmed by the presence of immatures. 

Comments. Trioza rhamnisuga was originally described from China lacking male and 

immatures but the host plant was indicated as Rhamnus davurica (Li & Sun, 1994). In Korea, T. 

naria was very poorly described by Kwon et al. (1996) from a single male specimen without host 

indication. Recently we found Trioza species adult male and female together with their 

immatures associated with R. ussuriensis. From Korean material, the male corresponds to the 
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little known Korean T. naria and the female fits well with the Chinese T. rhamnisuga. The 

recently collected material and literature from China and Korea suggest that the two taxa are 

conspecific and, for that reason, they are synonymised here. By the principle of priority, the valid 

name of a taxon is the oldest available name applied to it and, therefore, the nominal name T. 

rhamnisuga has seniority. 

The genus Triozopsis was formerly synonymised by Yang et al. (2013) for its artificial 

nature and lack of definition.  

 

Trioza stackelbergi Loginova, 1967 

Figs. 198−200, 279−284, 995−1001 

 

Trioza stackelbergi Loginova, 1967: 345. 

Heterotrioza stackelbergi: Klimaszewski, 1997: 37. 

Heterotrioza (Dyspersa) ukogi sensu Kwon & Lee, 1981: 159; Kwon, 1983: 94, nec shinji, 1940: 

66, misidentification. 

Heterotrioza ukogi sensu Kwon et al., 2016: 135, nec shinji, 1940: 66, misidentification. 

Trioza ukogi sensu Kim, 1965: 53; Kim, 1967: 90; Ko, 1969: 25; Miyatake, 1971a: 1; Park, 1996: 

275, nec shinji, 1940: 66, misidentification. 

Metatriozidus stackelbergi: Kwon et al., 2015d: 1. 

Trioza stackelbergi: Cho et al., 2017a: 558, combinatio revivisco. 

 

Material examined. South Korea: 3 ♂, 1 ♀, GW, Inje-gun, Girin-myeon, Jindong-ri, 

Hemirae, 04.xi.2013, (G. Cho) (SNU, dry and slide-mounted); 1 ♂, 3 ♀, GG, Suwon-si, 
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Gwonseon-gu, Seodun-dong, SNU Arboretum, 22.iv.2014, Eleutherococcus sessiliflorus (G. 

Cho), (KNA, SNU, dry and slide-mounted, in 95% ethanol); 4 ♂, 5 ♀, Daegu-si, Dalseo-gu, 

Daegok-dong, Daegu Arboretum, 02.vii.2014, E. sessiliflorus (G. Cho), (KNA, SNU, NHMB, 

dry mounted, 95% ethanol); 42 ♂, 47 ♀, GW, Yeongwol-gun, Jucheon-myeon, Jucheon-ri, 

Swimteo Park, 03.x.2014, on Chrysanthemum sp. (J.Y. Choi), (SNU, dry and slide-mounted, in 

95% ethanol); 3 ♂, GB, Sangju-si, Hwabuk-myeon, Yongyu-ri, Yongyu bridge, 17.x.2014, E. 

sessiliflorus (G. Cho), (SNU, in 95% ethanol); 2 ♀, JN, Yeosu-si, Hwajeong-myeon, Baegya-ri, 

Is. Baegya, 10.ii.2016, (G. Cho), (SNU, in 95% ethanol); 4 ♂, 2 ♀, GN, Hamyang-gun, 

Macheon-myeon, Mt. Jiri, 14.iv.2016, (S.H. Nam), (SNU, in 95% ethanol); 2 ♀, GW, 

Hongcheon-gun, Nae-myeon, Myeonggae-ri, N37°51'37.44" E128°32'36.72", 900 m, 06.x.2016, 

(G. Cho), (SNU, in 95% ethanol). 

Diagnosis. Adult. Body (Figs. 198, 199) large, generally ochreous. Head (Figs. 279, 995) 

with well-sculptured vertex; genal processes conical, subacute. Forewing (Figs. 280, 996) 

transparent, lanceolate, broadest in the middle; vein Rs weakly curved towards fore margin, 

shorter than vein M. Paramere (Figs. 283, 997, 999) straight, subparallel-margined, narrowing 

near apex, apex blunt with hooked apical tooth on inner surface. Distal segment of aedeagus 

(Figs. 284, 1000) straight in basal a third, moderately recurved with crescent-shaped two lobes 

anteriorly in the middle, weakly curved inward at neck point, dilated apically to form beak-like 

shape, apex subacute, antero-subapical portion somewhat straight and postero-subapical portion 

rounded. Female terminalia (Figs. 282, 998) cuneate; circumanal ring relatively short.  

Description. Adult. Coloration (Figs. 198, 199). Body colour in recently emerged 

specimens light yellow. Mature specimens generally yellowish brown to brown. Antenna black, 

segments 1 and 2 yellowish brown. Head generally light yellowish brown; genal processes light 
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yellowish brown, apices dark brown; vertex brown and darker. Compound eyes reddish-brown, 

ocelli dark orange. Pronotum light yellowish brown, homochromatic; mesopraescutum light 

yellowish brown, anterior half somewhat darker; light yellowish brown mesoscutum with 

indistinct darker yellowish brown longitudinal bands; mesoscutellum light yellowish brown 

somewhat lighter; thorax lighter laterally. Transparent forewings with brown veins, anterior half 

lighter, marginal radular spinules brown; hindwings almost colourless. Legs generally yellowish 

brown; fore and mid tibiae, basitarsi, and tarsi dark brown; metatibia and basitarsi yellowish 

brown, metatarsi dark brown; spurs and claws dark brown to black. Sternites brown to reddish-

brown dorsally, yellowish brown ventrally. Terminalia yellowish brown to brown, paramere dark 

brown, somewhat darker.  

Structure. Head (Figs. 279, 995) slightly narrower than thorax; vertex rhombi, covered in 

microscopic setae, posterior margin evenly concave in the middle; preocular sclerite small and 

narrow; genal processes conical and moderately divergent, subacute apically, hairy. Antenna 10-

segmented with subapical rhinarium on segments 4, 6, 8, and 9, segment 3 the longest. Forewing 

(Figs. 280, 996) lanceolate, pointed apically, broadest in the middle; pterostigma and costal break 

absent; anal break present; vein C+Sc evenly curved; cell c+sc relatively small and subtriangular; 

vein Rs weakly curved towards fore margin, shorter than vein M; vein M evenly curved and long; 

vein M1+2 imperceptibly sinuous; vein M3+4 almost straight; cell m1 subtriangular, truncate at apex; 

vein Cu1a moderately curved in the middle; vein Cu1b short and almost straight; cell cu1 small and 

subtrapezoidal; surface spinules absent except for the base of cell cu2, radular marginal spinules 

present in cells m1, m2, and cu1; veins clothed in very short microscopic setae. Hindwing simple, 

membraneous. Hind leg (Fig. 1001) saltatorial; metacoxa with straight and conical meracanthus; 

metatibia with smooth genual spine and 1+2 sclerotised apical spurs; metabasitarsus without 
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spurs; metatarsus with two falcate claws. Male proctiger (Figs. 281, 997) subtriangular, straight 

anteriorly and round posteriorly, weakly curved at subapex, hairy. Male subgenital plate (Figs. 

281, 997) large, subpentagonal, hairy ventrally. Paramere (Figs. 283, 997, 999) straight, margins 

almost subparallel, narrowing near apex, apex blunt with hooked apical tooth on inner surface, 

inner and outer surfaces densely covered with short setae. Distal segment of aedeagus (Figs. 284, 

1000) straight in basal a third, moderately recurved with crescent-shaped two lobes anteriorly in 

the middle, weakly curved inward at neck point, dilated apically to form beak-like shape, apex 

subacute, antero-subapical portion somewhat straight and postero-subapical portion rounded; 

sclerotised end tube of ductus ejaculatorius short, weakly sinuous. Female terminalia (Figs. 282, 

998) cuneate. Female proctiger tapering to apex, subacute apically, dorsal margin somewhat 

straight, hairy with short setae, apex with dense short setae; circumanal ring short, weakly 

sinuous, consisting of a single row of pores. Subgenital plate cuneate, acute and weakly curved 

upward apically, weakly convex in the middle ventrally, hairy with short setae, dense at apex. 

Lateral valvulae blunt apically; dorsal valvulae triangular and transverse, narrow in apical third, 

weakly curved; ventral valvulae weakly curved.  

Fifth instar immature. Not available.  

Etymology. The species was dedicated to Russian entomologist A. Stackelberg. 

Distribution. Russia (Primorye), Russian Far East, South Korea (GB, GG, GN, GW, JN). 

Host plant. Eleutherococcus sessiliflorus (Rupr. & Maxim.) S.Y.Hu (Araliaceae), 

confirmed by the presence of galls and immatures. 

Comments. Trioza stackelbergi was reported as new for Korea by Kwon et al. (2015d) 

which is not correct as the species was already known from Korea under the name Heterotrioza 

(Dyspersa) or Trioza ukogi which is, in fact, a misidentification. Trioza stackelbergi generally 
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similar to the Japanese T. ukogi in appearance. It is easily diagnosed by its wing venation. Vein 

Rs in T. stackelbergi evenly curved upward (in T. ukogi, vein Rs sinuous and curved downward).  

 T. stackelbergi induce enclosed galls on the leaves and the young shoots in which the 

immatures inhabited (Fig. 200). In 2004 to 2005, ecological characteristics of T. ukogi 

(misidentification of T. stackelbergi) were investigated for management (Won et al., 2007).  

For the use of Metatriozidus by Kwon et al. (2015d) see comments under T. chilgia. 
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TABLE 2. The host plants of the Korean Psylloidea. 

Psylloidea Latreiile, 1807 Host plants 
Species Family 

Aphalaridae Löw, 1879   
Aphalarinae Löw, 1879   
 Aphalara Foerster, 1848   

  Aphalara avicularis Ossiannilsson, 1981 Persicaria lapathifolia (L.) Delarbre, Polygonum 
aviculare L. Polygonaceae 

  Aphalara fasciata Kuwayama, 1908 Persicaria spp., Polygonum spp. Polygonaceae 
  Aphalara freji Burckhardt & Lauterer, 1997 Persicaria spp., Polygonum spp. Polygonaceae 

  Aphalara itadori (Shinji, 1938) Fallopia japonica (Houtt.) Ronse Decr., Polygonum 
spp. Polygonaceae 

  Aphalara jungsukae Kwon, 1983 Unknown but possibly Polygonum spp. Polygonaceae 
 Craspedolepta Enderlein, 1921   
  Craspedolepta chonsamri Klimaszewski, 1968 Unknown Unknown 
  Craspedolepta evaiana Klimaszewski, 1963 Unknown Unknown 
  Craspedolepta flava (Kuwayama, 1908) Artemisia sp. Asteraceae 
  Craspedolepta formosa Loginova, 1962 Artemisia cf. indica Willd. Asteraceae 
  Craspedolepta kwonii (Klimaszewski, 1997) Unknown Unknown 
  Craspedolepta retracta Klimaszewski, 1968 Unknown Unknown 
  Craspedolepta spinosa Park & Lee, 1982 Artemisia sp. Asteraceae 
  Craspedolepta yongjungi Cho & Burckhardt, 2017 Artemisia cf. indica Willd. Asteraceae 
 Rhodochlanis Loginova, 1964   
  Rhodochlanis suaedicola Cho, Burckhardt & Lee Suaeda japonica Makino Amaranthaceae 
Pachypsyllinae Crawford, 1914   
 Celtisapis Yang & Li, 1982   
  Celtisaspis japonica (Miyatake, 1968) Celtis sinensis Pers. Ulmaceae 
Rhinocolinae Vondráček, 1957   
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 Rhusaphalara Park & Lee, 1982   

  Rhusaphalara minimia Park & Lee, 1982 Rhus chinensis Mill., Toxicodendron trichocarpum 
(Miq.) Kuntze. Anacardiaceae 

Togepsyllinae Becker-Migdisova, 1973   
 Togepsylla Kuwayama, 1931   
  Togepsylla matsumurana Kuwayama, 1949 Lindera spp., Litsea spp. Lauraceae 
Calophyidae Vondráček, 1957   
Calophyinae Vondráček, 1957   
 Calophya Löw, 1879   
  Calophya nigra Kuwayama, 1908 Phellodendron amurense Rupr. Rutaceae 
  Calophya nigridorsalis Kuwayama, 1908 Rhus spp., Toxicodendron spp. Anacardiaceae 
  Calophya phellodendricola Cho, sp. nov. Phellodendron amurense Rupr. Rutaceae 

  Calophya rhopenjabensis Li, 2011 Rhus punjabensis var. sinica (Diels) Rehder & E.H. 
Wilson, Toxicocendron succedaneum (L.) Kuntze  Anacardiaceae  

  Calophya shinjii Sasaki, 1954 Picrasma quassioides (D. Don) Benn. Simaroubaceae  

  Calophya verticornis Kwon, 1983 Rhus chinensis Mill., Toxicodendron trichocarpum 
(Miq.) Kuntze Anacardiaceae 

Metapsyllinae Kwon, 1983   
 Metapsylla Kuwayama, 1908   
  Metapsylla nigra Kuwayama, 1908 Ehretia acuminate R. Br. Boraginaceae 
Carsidaridae Crawford, 1911   
 Carsidara Walker, 1869   
  Carsidara limbata (Enderlein, 1926) Firmiana simplex (L.) W. Wight Malvaceae 
Homotomidae Heslop-Harrison, 1958   
Homotominae Heslop-Harrison, 1958   
Homotomini Heslop-Harrison, 1958   
 Homotoma Guérin-Méneville, 1844   
  Homotoma unifasciata Yu, 1956 Ficus erecta Thunb., Ficus sarmentosa Buch.-Ham. Moraceae 
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Macrohomotominae White & Hodkinson, 1985   
Phytolymini White & Hodkinson, 1985   
 Moriphila Burckhardt & Cho, 2018   
  Moriphila furva Burckhardt & Cho, 2018 Morus australis Poir. Moraceae 
Liviidae Löw, 1879   
Euphyllurinae Crawford, 1914   
Euphyllurini Crawford, 1914   
 Ligustrinia Loginova, 1973   

  Ligustrinia herculeana (Loginova, 1967) Ligustrum L., Syringa reticulata subsp. amurensis 
(Rupr.) P.S.Green & M.C.Chang Oleaceae 

 Syringilla Loginova, 1967   
  Syringilla humerosa (Loginova, 1967) Fraxinus chinensis var. rhynchophylla (Hance) Hemsl. Oleaceae 
Liviinae Löw, 1879   
 Livia Latreille, 1802   

  Livia jesoensis Matsumura, 1908 Juncus prismatocarpus R.Br. subsp. leschenaulti (Gay 
ex Laharpe) Kirschner Juncaceae 

  Livia khaziensis Heslop-Harrison, 1949 
Juncus decipiens (Buchenau) Nakai, Juncus 
prismatocarpus R.Br. subsp. leschenaulti (Gay ex 
Laharpe) Kirschner 

Juncaceae 

 Syntomoza Enderlein, 1921   

  Syntomoza magna (Kuwayama, 1908) Idesia polycarpa Maxim., Xylosma japonica (Thunb.) 
A. Gray Flacourtiaceae 

Psyllidae Latreille, 1807   
Acizziinae White & Hodkinson, 1985   
 Acizzia Heslop-Harrison, 1961   
  Acizzia jamatonica (Kuwayama, 1908) Albizia julibrissin Durazz. Fabaceae 
  Acizzia sasakii (Miyatake, 1963) Albizia julibrissin Durazz. Fabaceae 
Macrocorsinae Vondráček, 1963   
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 Colophorina Capener, 1973   
  Colophorina flavivittata (Li, 1992) Gleditsia sinensis Lam. Fabaceae 
  Colophorina robinae (Shinji, 1938) Gleditsia japonica Miq. Fabaceae 
 Epiacizzia Li, 2002   
  Epiacizzia kuwayamai (Crawford, 1911) Neolisea sericea (Bl.) Koidz. Lauraceae 
Psyllinae Latreille, 1807   
 Anomoneura Schwarz, 1896   
  Anomoneura mori Schwarz, 1896 Morus alba L. Moraceae 
 Cacopsylla Ossiannilsson, 1970   
  Cacopsylla abdominalis (Meyer-Dür, 1871) Salix caprea L. Salicaceae 
  Cacopsylla albopontis (Kuwayama, 1908) Acer pictum Thunb. var. mono Maxim., Acer sp. Sapindaceae 
  Cacopsylla ambigua (Foerster, 1848) Salix caprea L., Salix spp. Salicaceae 
  Cacopsylla araliae (Konovalova, 1981) Aralia elata (Miq.) Seem. Araliaceae 
  Cacopsylla baccatae Cho & Burckhardt, 2017 Malus baccata (L.) Borkh. Rosaceae 
  Cacopsylla bibari (Kwon, 1983) Pittosporum tobira (Thunb.) W.T. Aiton Pittosporaceae 

  Cacopsylla burckhardti Luo, Li, Ma & Cai, 2012 Pyrus pyrifolia var. culta (Makino) Nakai, Pyrus 
ussuriensis Maxim. Rosaceae 

  Cacopsylla coccinea (Kuwayama, 1908) Akebia quinata (Houtt.) Decne., Akebia sp. Lardizabalaceae 
  Cacopsylla elaeagni (Kuwayama, 1908) Elaeagnus umbellata Thunb. Elaeagnus sp. Elaeagnaceae 
  Cacopsylla elaeagnicola (Miyatake, 1963) Elaeagnus umbellata Thunb., Elaeagnus sp. Elaeagnaceae 
  Cacopsylla fatsiae (Jensen, 1957) Fatsia japonica (Thunb.) Decne. & Planch. Araliaceae 
  Cacopsylla fulguralis (Kuwayama, 1908) Elaeagnus macrophylla Thunb., Elaeagnus spp. Elaeagnaceae 
  Cacopsylla hederae (Miyatake, 1964) Hedera rhombea (Miq.) Bean Araliaceae 
  Cacopsylla intacta (Loginova, 1964) Salix spp. Salicaceae 

  Cacopsylla jukyungi (Kwon, 1983) Pyrus pyrifolia var. culta (Makino) Nakai, P. 
ussuriensis Maxim. Rosaceae 

  Cacopsylla juwangsana (Kwon, 1983) Salix sp. Salicaceae 
  Cacopsylla koreacola (Kwon, 1983) Unknown Unknown 
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  Cacopsylla lineaticeps (Kwon, 1983) Acer tataricum L. subsp. ginnala (Maxim.) Wesm. Sapindaceae 
  Cacopsylla maculatili Li, 2011 Pyrus ussuriensis Maxim. Rosaceae 
  Cacopsylla mali (Schmidberger, 1836) Malus spp. Rosaceae 
  Cacopsylla moiwasana (Kuwayama, 1908) Sorbus japonica (Decne.) Hedlund Rosaceae 
  Cacopsylla nopeunsanicola (Kwon, 1983) Cornus controversa Hemsl. Cornaceae 
  Cacopsylla palgongsana (Kwon, 1983) Unknown Unknown 

  Cacopsylla peninsularis (Kwon, 1983) Sorbus alnifolia (Siebold & Zucc.) K. Koch, Sorbus 
commixta Hedl. Rosaceae 

  Cacopsylla pseudosieboldiani (Konovalova & 
Loginova, 1985) Acer pseudosieboldianum (Pax) Kom., Acer sp. Sapindaceae 

  Cacopsylla pseudoviburni (Kwon, 1983) Unknown Unknown 
  Cacopsylla pulchra (Zetterstedt, 1840) Salix gracilistyla Miq., Salix spp. Salicaceae 
  Cacopsylla rhododendri (Puton, 1871) Rhododendron sp. Ericaceae 
  Cacopsylla saligna (Loginova, 1966) Salix sp. Salicaceae 
  Cacopsylla sandolbaea (Park & Lee, 1982) Pyrus ussuriensis Maxim. Rosaceae 
  Cacopsylla sangjaei (Kwon, 1983) Crataegus pinnatifida Bunge Rosaceae 
  Cacopsylla satsumensis (Kuwayama, 1908) Rhaphiolepis indica (L.) Lindley Rosaceae 
  Cacopsylla seolagsana (Kwon, 1983) Unknown Unknown 
  Cacopsylla seungmoi (Kwon, 1983) Salix sp. Salicaceae 
  Cacopsylla sibirica (Loginova, 1966) Salix sp. Salicaceae 
  Cacopsylla silvestris (Kwon, 1983) Unknown Unknown 
  Cacopsylla subcoccinea (Kwon, 1983) Unknown Unknown 
  Cacopsylla tobirae (Miyatake, 1964) Pittosporum tobira (Thunb.) W.T. Aiton Pittosporaceae 
  Cacopsylla ulleungensis (Kwon, 1983) Unknown Unknown 
  Cacopsylla viburnicola (Li & Yang, 1992) Viburnum erosum Thunb.  Caprifoliaceae 

  Cacopsylla visci (Curtis, 1835) Loranthus europaeus Jacq., Loranthus sp.,  
Viscum coloratum (Kom.) Nakai, Viscum sp. 

Loranthaceae, 
Viscaceae 

  Cacopsylla vondraceki (Klimaszewski, 1963) Salix spp. Salicaceae 
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  Cacopsylla zinovjevi (Loginova, 1965) Salix sp. Salicaceae 
 Cyamophila Loginova, 1976   
  Cyamophila floribundae Cho & Burckhardt, 2017 Maackia floribunda (Miq.) Takeda Fabaceae 
  Cyamophila hexastigma (Horváth, 1899) Maackia amurensis Rupr. Fabaceae 
  Cyamophila willieti (Wu, 1932) Sophora japonica L. Fabaceae 
 Psylla Geoffroy, 1762   

  Psylla alniformosanaesuga Lauterer, Yang & 
Fang, 1988 

Alnus incana (L.) Medik. subsp. hirsute A.Löve & 
D.Löve, Alnus sp. Betulaceae 

 Spanioneura Foerster, 1848   
  Spanioneura longicauda (Konovalova, 1986) Prunus padus L. Rosaceae 
Triozidae Löw, 1879   
 Bactericera Puton, 1876   
  Bactericera breviatiformis Kwon, 1983 Unknown Unknown 

  Bactericera calcarata (Schaefer, 1949) Artemisia absinthium L., Artemisia vulgaris L., 
Artemisia sp. Asteraceae 

  Bactericera distinctissima Kwon & Lee, 1981 Salix babylonica L., Salix koriyanagi Kimura, Salix 
sp. Salicaceae 

  Bactericera gobica (Loginova, 1972) Lycium barbarum L., Lycium chinense Mill., Lycium 
sp. Solanaceae 

  Bactericera koreana (Klimaszewski, 1968) Salix sp. Salicaceae 
  Bactericera koreostriola Kwon, 1983 Salix koriyanagi Kimura, Salix sp. Salicaceae 
  Bactericera miyatakei Kwon & Lee, 1981 Salix sp. Salicaceae 
  Bactericera myohyangi (Klimaszewski, 1968) Salix babylonica L., Salix sp. Salicaceae 
  Bactericera nobilis Kwon, 1983 Unknown Unknown 
  Bactericera taeguensis Park & Lee, 1985 Artemisia capillaris Thunb. Asteraceae 
  Bactericera yamagishii Kwon & Lee, 1981 Salix sp. Salicaceae 
 Eotrioza Konovalova, 1987   
  Eotrioza ussuriensis Konovalova, 1987 Unknown Unknown 
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 Epitrioza Kuwayama, 1910   
  Epitrioza mizuhonica Kuwayama, 1910 Elaeagnus umbellata Thunb., Elaeagnus spp. Elaeagnaceae 
  Epitrioza yasumatsui Miyatake, 1978 Elaeagnus umbellata Thunb. Elaeagnus sp. Elaeagnaceae 
 Heterotrioza Dobreanu & Manolache, 1960   

  Heterotrioza chenopodii (Reuter, 1876) Atriplex spp., Beta spp., Chenopodum album L., 
Chenopodium spp. Chenopodiaceae 

 Trichochermes Kirkaldy, 1904   
  Trichochermes grandis Loginova, 1965 Rhamnus davurica Pall. Rhamnaceae 
 Trioza Foerster, 1848   
  Trioza abdominalis Flor, 1861 Achilea spp. Asteraceae 
  Trioza breviata Kwon & Lee, 1981 Unknown Unknown 
  Trioza chilgia Park & Lee, 1980 Celtis sinensis Pers. Ulmaceae 
  Trioza cinnamomi (Boselli, 1930) Cinnamomum yabunikkei H.Ohba, Cinnamomum spp. Lauraceae 
  Trioza machilicola Miyatake, 1968 Machilus thunbergii Sieb. & Zucc. Lauraceae 
  Trioza mayicola Kwon & Lee, 1981 Unknown Unknown 
  Trioza nigra Kuwayama, 1910 Styrax japonicus Sieb. & Zucc., Styrax spp. Styracaceae 
  Trioza quercicola Shinji, 1944 Quercus myrsinifolia Blume, Quercus spp. Fagaceae 

  Trioza rhamnisuga Li, 1994 Rhamnus arguta Maxim., R. davurica Pall., R. 
ussuriensis J.J. Vassil. Rhamnaceae 

  Trioza stackelbergi Loginova, 1967 Eleutherococcus sessiliflorus (Rupr. & Maxim.) 
S.Y.Hu Araliaceae 
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5. Discussion and conclusion 

 

5.1. Diversity 

 

The published records of jumping plant-lice from Korean Peninsula comprise 112 species 

and of which 15 are erroneous or doubtful and 7 are known from North Korea. In this regard, six 

new species, 30 named species records were added and 22 new synonyms, 8 names being 

considered a misidentification were sunk based on recent collections, which we do our utmost to 

accomplish between steps in the thesis process, bringing the numbers of valid species to 112. 

Thirty-six named species are endemic to the Peninsula but slightly less than a third of which are 

doubtful and not ideally processed for new taxa, therefore discussions on the endemism are 

meaningless for the poor descriptions and the lack of comparisons between East Asian countries.  

Judging from the numbers of Psylloidea known from China (1001 spp., Li, 2011/ 9.6 

Million km2), Japan (142 spp., Ouvrard, 2018/ 377,962 km2), and Taiwan (153 spp., Ouvrard, 

2018/ 36,193 km2), the number reported here from Korean Peninsula is certainly a small fraction 

of the actually existing diversity (Table 8). Comparing from the numbers of Psylloidea known 

from Europe (318 spp., Ouvrard, 2018/ surface area 10.2 Million km2) and Australia (393 spp., 

Ouvrard, 2018/ 7.7 Million km2), the diversity of East Asian Psylloidea has been underestimated 

and poorly studied (Table 8). For several provinces, there are only a few records and the 

information is generally scarce and as well as almost nothing is known from North Korea. 

Establishment of an up to date systematics of the Korean Psylloidea is a fundamental step 

towards a better understanding of their biodiversity and a valuable foundation for further studies. 

In particular, by revising considerable confusion exists in the taxonomy of East Palaearctic 
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psyllids due to insufficient reference between the faunas of the four countries and the uncritical 

use of old names, particularly from Europe (Cho et al., 2017b). In East Asia, the majority of new 

discoveries of Psylloidea, however, had been found in China that aren’t as well detailed as those 

from the others. Despite the number of new findings were incomparable, the tendency of past 

Korean researcher’s works have something in common with the former. At least the material 

behind their action from supported logical backdrop, so-called a type specimen, have to be 

accessible to the public or if chiefly for the scientific specialist. But we don’t want to cast doubt 

on their authority and correction of their own mistakes. Maintaining an overview and finding out 

which species from the given insect group have already been described is anything but easy. It is 

hard but pursuing. A complete record of every species ever published in the given insect group is 

an important foundation for the taxonomic works as well as the basis for approaching the 

ultimate goal of creating a complete picture of the group’s actual diversity.  

 
Table 3. Comparison of recorded species, genera numbers and areas between World and East 
Asian countries. 
Location Species No. Genera No. Area (km2) Reference 
Korean Peninsula 113 29 220,748 Present thesis 
China 1001 113 9,596,960 Li (2011) 
Japan 153 35 377,962 Ouvrard (2018) 
Taiwan 164 49 36,193 Ouvrard (2018) 
Russian Far East 102 22 6,216,000 Ouvrard (2018) 
Europe 318 51 10,180,000 Ouvrard (2018) 
Australia 393 52 7,740,000 Ouvrard (2018) 
 

5.2. Biogeography 

 

Most of the Korean Psylloidea species are reasonably Palaearctic in their distribution and 

especially occur throughout East Asia. Two species, Cacopsylla mali on Malus spp. (Rosaceae) 
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and Heterotrioza chenopodii on Chenopodium species (Chenopodiaceae), are cosmopolitan in 

their distribution. A few species have been introduced into Europe or North America mostly on 

ornamental trees and shrubs. These include Acizzia jamatonica on Albizia julibrissin (Fabaceae), 

Cacopsylla fatsiae on Fatsia japonica (Araliaceae), Cacopsylla fulguralis on Elaeagnus species 

(Elaeagnaceae), and Cacopsylla tobira on Pittosporum tobira (Pittosporaceae).  

The biogeographic relationships of the Korean jumping plant-lice are recognised into six 

faunal distribution patterns. Of the 112 species known to occur in Korean Peninsula: 1. 32 are 

endemic to the region, 2. four occur only in the North Korea, 3. two are ubiquitous, 4. four are 

native to East Asia and introduced into other parts of continents, 5. ten are from both West and 

East Palaearctic, and 6. remaining 61 species are only East Palaearctic with the shared 

distribution of neighboring countries.  

 

FIGURE 10. Biogeography of East Asian flora (Chang, 2016). (A) East Asia; (B) Amura; (C) 

North Chinese; (D) CJK. 
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The distribution of psyllids largely reflects the distribution of their host plants (Hodkinson 

& White, 1979). In northeast Asia, many portions of flora is overlapped from each other in four 

countries coupled with their geographics (Fig. 10 A). The biogeography of Korean psyllid fauna 

is characterized by three major elements. Firstly lots of species display Northeastern distribution 

along with flora of Amura (e.g. Russian Far East; Fig. 10 B). They are generally inhabited from 

high mountains in Northeast of South Korea and Northern Japan to Russian Far East. These 

include Craspedolepta formosa on Artemisia species (Asteraceae), Cacopsylla sibirica on Salix 

species (Salicaceae), Spanioneura longicauda on Prunus padus (Rosaceae), and Eotrioza 

ussuriensis, etc. Secondly these species widely distributed in the middle or whole area of South 

Korea along with flora of North Chinese (e.g. Temperate North China; Fig. 10 C). Both psyllids 

and host plants show wide distribution and these include Celtisaspis japonica on Celtis sinensis 

(Ulmaceae), Calophya nigra on Phellodendron amurense (Rutaceae), Colophorina robinae on 

Gleditsia japonica (Fabaceae), Cacopsylla elaeagni on Elaeagnus umbellata (Elaeagnaceae), and 

Trioza nigra on Styrax japonicus (Styracaceae), etc. Thirdly all these species associated with 

subtropical or evergreen plants which we called as flora of CJK (e.g. Southern China, Southern 

Japan, and Southern coasts and Jeju Island of South Korea; Fig. 10 D). The majorities are 

inhabited in Southern coast and Jeju Island and these include Togepsylla matsumurana and 

Epiacizzia kuwayamai on Neolitsea species (Lauraceae), Homotoma unifasciata on Ficus erecta 

(Moraceae), Cacopsylla tobira and Cacopsylla bibari on Pittosporum tobira (Pittosporaceae), 

Cacopsylla satsumensis on Rhaphiolepis indica (Rosaceae), Trioza cinnamomi on Cinnamomum 

yabunikkei (Lauraceae), and Trioza machilicola on Machilus thunbergii (Lauraceae), etc. As was 

mentioned in the beginning of this paragraph, Korean psyllid diversity distribution naturally 

reflects the distribution of East Asian plants. Thereby, repeat here again, psyllid information 
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should be cross-checked from connected area to make science more elaborate and perhaps it is 

closely related to cold hardiness in plants.  

 

5.3. Host plant relationships 

 

Most of the psyllids are associated with just one or closely related plant taxa within host 

genera as they are known for high host specificity. In the immature stages, they are invariably 

host plant specific and adults are more catholic in their choice of the food plant. Thus, while most 

adults remain on the host plant on which they originated, some will disperse and feed but not 

oviposit, on plants which are unsuitable for development (Hodkinson & White, 1979). Currently, 

a terminology of associated plant definitions are restricted and has been used (Burckhardt et al., 

2014). A complete list of the host plants of the Korean Psylloidea species is given in Table 2.  

As was presented an analysis of Global host-plant associations in the Psylloidea by 

Ouvrard et al. (2015), psyllids are highly host specific but host switching event between related 

plants occurred at local scales but a global survey implicates historical processes that are not 

entirely consistent with those at local scales. In particular, saltationary host switching events 

appear to have been a key factor explaining the wide but patchy distribution of psyllid host-plants 

throughout the angiosperm phylogeny. In the same point of view, the host-plant association of 

Korean Psylloidea is also congruence with their result and in this regard probably host switching 

events were happened repeatedly in species-rich Psyllidae and Triozidae, respectively resulting in 

the patchy host plant distribution.  

The known host plants of Korean psyllids mostly belong to woody dicotyledonous plants. 

Members of Aphalaridae are generally monophagous on species of herbaceous Chenopodiaceae, 
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Asteraceae, and Amaranthaceae (Aphalarinae: 14 spp.) but the other members are on woody 

Ulmaceae (Pachypsyllinae: 1 sp.), Anacardiaceae (Rhinocolinae: 1 sp.), and Lauraceae 

(Togepsyllinae: 1 sp.). The Calophyidae, Carsidaridae, and Homotomidae are restricted to the 

Sapindales (6 spp.), Malvaceae (1 sp.), and Moraceae (2 spp.) respectively whereas the Liviidae 

comprises species associated with Oleaceae (Euphyllurinae: 2 spp.) and Juncaceae (Liviinae: 2 

spp.). Members of the largest family Psyllidae are also generally monophagous on species of 

Rosids (Rosales: 16 spp., Salicaceae: 8 spp., Fabaceae: 7 spp., Sapindaceae: 3 spp., Betulaceae: 1 

sp.) and others on Araliaceae, Lardizabalaceae, Caprifoliaceae, etc. The Triozidae has a wide 

range of hosts and which belong to the Salicaceae (4 spp.) and several other unrelated families. 

Several species of each Psyllidae and Triozidae have unknown host relationships. Definitely, it is 

the case for Korean psyllids as was suggested by Ouvrard et al. (2015). Related psyllids develop 

on related host taxa and which display patchy distribution. Presumably, host switching event 

occurred repeatedly or current short knowledge on psyllid host plant did not truly convey what 

really stands for it. 
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PART II. Molecular identification of pear psyllids 

 

1. Abstract 

 

Pear psyllids (Hemiptera: Psylloidea: Psyllidae: Cacopsylla spp.) belong to the most serious pests 

of pear (Pyrus spp.). They damage pear trees by excessive removal of phloem sap, by soiling the 

fruits with honeydew which, in turn, provides a substrate for sooty mold, and by transmission of 

Candidatus Phytoplasma spp., the causal agents of the pear decline disease. The morphological 

similarity, the presence of seasonal dimorphism that affect adult colour, size and wing characters, 

and uncritical use of species names, led to much confusion in the taxonomy of pear psyllids. As a 

result, pear psyllids have been frequently misidentified. Many of the entries attributed to 

Cacopsylla pyricola and other species in GenBank are misidentifications which led to additional, 

unnecessary confusion. Here we analysed DNA barcodes of eleven pear psyllid species from 

eastern Asia, Europe and Iran using four mitochondrial gene fragments (COI 658 bp, COI 403 bp, 

COI-tRNAleu-COII and 16S rDNA). The efficiency of identification was notably high and 

considerable barcoding gaps were observed in all markers. Our results confirm the synonymies of 

the seasonal forms of Cacopsylla jukyungi (= C. cinereosignata, winter form) and C. maculatili 

(= C. qiuzili, summer form) previously suggested based on morphology. Some previous 

misidentifications (C. chinensis from China, Japan and Korea = misidentification of C. jukyungi; 

C. pyricola and C. pyrisuga from East Asia = misidentification of C. bidens, C. pyri and 

Cacopsylla sp.) are also corrected. There is no evidence for the presence of European pear psyllid 

species in East Asia. 
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2. Introduction 

 

DNA barcoding is a fast and efficient method for species identification using short 

standardized sequences. It is commonly used for identification of quarantine and agricultural 

pests (Hebert et al., 2003; Hebert & Ratnasingham, 2007; Park et al., 2010; Shin et al., 2013). 

DNA based methodologies are also useful for species identification in taxa where females or 

immatures lack diagnostic morphological characters (Boehme et al., 2010).  

Pear psyllids (Hemiptera: Psylloidea: Psyllidae: Cacopsylla spp.) are major pests of pear 

(Pyrus spp.) in the Palaearctic region and, as introductions, in the New World (Valle et al., 2017). 

They inflict damage by excessive removal of phloem sap and by soiling the fruits with honeydew 

which, in turn, provides a substrate for sooty mold (Hodkinson, 1984; Burckhardt & Hodkinson, 

1986; Burckhardt, 1994). Some species are known as vectors of Candidatus Phytoplasma spp., 

the causal agents of the pear decline disease (Weintraub & Jones, 2010; Seemüller et al., 2011). 

In the past, the presence of seasonal dimorphism, controlled by temperature and photoperiod 

(Soroker et al., 2013), that affect adult colour, size and wing characters in some species (Fig. 11), 

as well as uncritical use of species names led to much confusion in the taxonomy of pear psyllids 

(Burckhardt & Hodkinson, 1986; Cho et al., 2017b). Several revisions based on morphology 

addressed and solved many of these problems (Burckhardt & Hodkinson, 1986; Yang et al., 

2004; Luo et al., 2012; Cho et al., 2017b). Currently 34 species of Cacopsylla developing on 

Pyrus are considered valid but more work is needed, in particular on the psyllid fauna of the 

Middle East, India, Central Asia and Far East Russia, to completely untangle the confused 

taxonomy of the group (Cho et al., 2017b).  
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FIGURE 11. Habitus of seasonally dimorphic polyvoltine pear psyllids. a: Cacopsylla jukyungi 

(summer form); b: C. jukyungi (winter form); c: C. maculatili (summer form); d: C. maculatili 

(winter form). 

 

Several recent molecular studies (Kang et al., 2010; Katoh et al., 2013, 2014; Cho & Lee, 

2015d; Chen et al., 2018) have addressed the problems of identity of and phylogenetic 

relationships between populations of pear psyllids. Judging from the respective GenBank entries 

several of these sequences were attributed to the wrong species, adding to the confusion.  

Here we test the suitability of DNA barcoding for the identification of pear psyllid species 

with a particular focus on the East Asian fauna. East Asia (China, Japan, Taiwan and Korea) 

constitutes one of the largest and most important pear producing regions of the world (FAO, 

2016). We also rectify some of the wrong entries in GenBank. 
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3. Material and methods 

3.1. Sampling, identification and data acquisition 

 

Samples were collected by G. Cho in Korea in 2014 to 2015, H. Inoue in Japan in 2014 

and I. Malenovský, L. Serbina and P. Lauterer in central Europe (Czech Republic, Poland and 

Slovenia) in 2008–2018. They were stored in 95% to 99% ethanol at ‒20 °C for genomic DNA 

extraction. DNA-extracted samples were permanently mounted on microscopic slides in Canada 

balsam as voucher specimens. The vouchers are deposited at the College of Agriculture and Life 

Sciences (CALS), Seoul National University (SNU), the Republic of Korea. Specimens were 

identified based on morphology using the keys by Burckhardt & Hodkinson (1986) and Cho et al. 

(2017b). Additional sequences of several pear psyllid species from China, Japan and Taiwan 

published by Lee et al. (2007, 2008) and Katoh et al. (2013) and unpublished sequences of 

“Cacopsylla pyricola” from France and Iran were downloaded from GenBank (Table 4). 

 

3.2. DNA extraction, amplification and sequencing 

 

Total genomic DNA was extracted from single individuals using a DNeasy Blood and 

Tissue kit (QIAGEN, Germany). To make voucher specimens, we used a non-destructive DNA 

extraction protocol (Kim et al., 2010) with some modifications. The samples were left overnight 

in the lysis buffer with proteinase K solution at 56 °C. Polymerase Chain Reaction (PCR) was 

performed with PTC-100 thermocycler (MJ Research Inc., USA) using AccuPower PCR premix 

(BIONEER, Korea). A reaction mixture (20 µl) contained 1 unit of Top DNA polymerase 

(BIONEER, Korea), 250 µM of dNTP, 10 mM of Tris-HCL, 30 mM of KCL and 1.5 mM of 
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MgCl2, 1 µl of each primer (10 pM) and 5–20 ng of template DNA. The primers used for PCR 

amplification and conditions are listed in Table 5. PCR products were cleaned using a QIAquick 

PCR purification kit (QIAGEN, Inc.) and directly sequenced using automated sequencer (ABI 

PrismH 3730 XL DNA Analyzer) at Macrogen, Inc.  

 

3.3. Sequence alignment and phylogenetic analysis 

 

All sequences were initially assembled and examined using SeqMan pro ver. 7.1.0 (DNA 

star, Inc., USA). Alignment of the DNA sequences was conducted online using the MAFFT ver. 

7 package (Katoh et al., 2002, 2005, 2008) on the server: http://mafft.cbrc.jp/alignment/software/. 

The COI and COI-tRNAleu-COII sequences were aligned using the FFT–NS–I strategy 

implemented in MAFFT with the default settings. The Q–INS–I strategy was chosen for the 16S 

rDNA gene using the default setting which considers RNA secondary structure and small data 

sets (Katoh et al., 2002). For the aligned dataset, phylogenetic trees were constructed using the 

neighbour-joining (NJ) method included in MEGA 6 (Tamura et al., 2013) based on Kimura-2-

Parameter (K2P) model. Eleven pear psyllid species of the genus Cacopsylla (Psyllidae: 

Psyllinae) were included and two Acizzia species (Psyllidae: Acizzinae) were used as outgroups 

(Table 4). Pairwise distances were also computed using MEGA 6 (Tamura et al., 2013). 

 

3.4. Barcode data analysis and species delimitation 

 

The consensus sequences were compared using species delimitation software package to 

assist identification of the insects. Automatic Barcode Gap Discovery (ABGD) analysis 
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(Puillandre et al., 2012) was performed using the web interface 

(http://wwwabi.snv.jussieu.fr/public/abgd/) to distinguish Molecular operational Taxonomic units 

(MOTUs) in the genetic distances among a group of individuals by clustering algorithms.   

http://wwwabi.snv.jussieu.fr/public/abgd/
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TABLE 4. Pear psyllids sequences of COI-tRNAleu-COII, COI658, COI403, and 16S rDNA used in the DNA barcoding analyses. 

Species Abbreviation Form Country 
GenBank# 

Name in GenBank Ref. 
COI-tRNAleu-COII COI658 COI403 16S 

Cacopsylla bidens 

162-1 Adult Slovenia MK039659 N/A N/A MK039579   
162-2 Adult Slovenia MK039660 N/A MK039595 MK039580   
Z20  Iran N/A N/A KT258661 N/A C. pyricola Unpublished 
Z8  Iran N/A N/A KT258660 N/A C. pyricola Unpublished 
Z  Iran N/A N/A KT258659 N/A C. pyricola Unpublished 
T22  Iran N/A N/A KT258658 N/A C. pyricola Unpublished 
T12  Iran N/A N/A KT258657 N/A C. pyricola Unpublished 
T8  Iran N/A N/A KT258656 N/A C. pyricola Unpublished 
SH22  Iran N/A N/A KT258655 N/A C. pyricola Unpublished 
SH20  Iran N/A N/A KT258654 N/A C. pyricola Unpublished 
SH12  Iran N/A N/A KT258653 N/A C. pyricola Unpublished 
SH  Iran N/A N/A KT258652 N/A C. pyricola Unpublished 
O22  Iran N/A N/A KT258651 N/A C. pyricola Unpublished 
O20  Iran N/A N/A KT258650 N/A C. pyricola Unpublished 
K22  Iran N/A N/A KT258647 N/A C. pyricola Unpublished 
K20  Iran N/A N/A KT258646 N/A C. pyricola Unpublished 
K8  Iran N/A N/A KT258645 N/A C. pyricola Unpublished 
G23  Iran N/A N/A KT258644 N/A C. pyricola Unpublished 
G22  Iran N/A N/A KT258643 N/A C. pyricola Unpublished 
G13  Iran N/A N/A KT258642 N/A C. pyricola Unpublished 
G3  Iran N/A N/A KT258641 N/A C. pyricola Unpublished 
F22  Iran N/A N/A KT258640 N/A C. pyricola Unpublished 
F20  Iran N/A N/A KT258639 N/A C. pyricola Unpublished 
F8  Iran N/A N/A KT258638 N/A C. pyricola Unpublished 
F1  Iran N/A N/A KT258637 N/A C. pyricola Unpublished 
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A22  Iran N/A N/A KT258636 N/A C. pyricola Unpublished 
A12  Iran N/A N/A KT258635 N/A C. pyricola Unpublished 

Cacopsylla burckhardti 

Cp-2fs Adult Japan AB721007 N/A N/A AB721003 C. pyrisuga Katoh et al. (2013) 
Cp-3ms Adult Japan AB721008 N/A N/A AB721004 C. pyrisuga Katoh et al. (2013) 
Cp-5fs Adult Japan AB721009 N/A N/A AB721005 C. pyrisuga Katoh et al. (2013) 
Cp-6ms Adult Japan AB721010 N/A N/A AB721006 C. pyrisuga Katoh et al. (2013) 
10-1 Adult South Korea N/A MK039639 MK039614 MK039560   
10-2 Immature South Korea MK039675 MK039640 MK039615 N/A   
25-1 Adult South Korea MK039673 MK039638 MK039616 MK039570   
25-2 Adult South Korea MK039674 N/A MK039617 MK039571   

Cacopsylla chinensis 

JA-1 Summer Taiwan AB364024 N/A N/A AB363708 C. chinensis Lee et al. (2007) 
JA-2 Summer Taiwan AB364025 N/A N/A AB363709 C. chinensis Lee et al. (2007) 
JA-3 Summer Taiwan AB364026 N/A N/A AB363710 C. chinensis Lee et al. (2007) 
JB Summer Taiwan AB364027 N/A N/A AB363711 C. chinensis Lee et al. (2007) 
CL-A1 Summer Taiwan AB364009 N/A N/A AB363693 C. chinensis Lee et al. (2007) 
CL-A2 Summer Taiwan AB364010 N/A N/A AB363694 C. chinensis Lee et al. (2007) 
CL-B1 Summer Taiwan AB364011 N/A N/A AB363695 C. chinensis Lee et al. (2007) 
CL-B2 Summer Taiwan AB364012 N/A N/A AB363696 C. chinensis Lee et al. (2007) 
CL-C1 Summer Taiwan AB364013 N/A N/A AB363697 C. chinensis Lee et al. (2007) 
CL-C2 Summer Taiwan AB364014 N/A N/A AB363698 C. chinensis Lee et al. (2007) 
LB Summer Taiwan AB364030 N/A N/A AB363714 C. chinensis Lee et al. (2007) 
LC-F Winter Taiwan AB364031 N/A N/A AB363715 C. chinensis Lee et al. (2007) 
LC-M Winter Taiwan AB364032 N/A N/A AB363716 C. chinensis Lee et al. (2007, 2008) 
TA Winter Taiwan AB364039 N/A N/A AB363723 C. chinensis Lee et al. (2007) 
TA-F Winter Taiwan AB364040 N/A N/A AB363724 C. chinensis Lee et al. (2007) 
TA-M Winter Taiwan AB364041 N/A N/A AB363725 C. chinensis Lee et al. (2007) 
TC-M Winter Taiwan AB364042 N/A N/A AB363726 C. chinensis Lee et al. (2007) 
TD-A Summer Taiwan AB364043 N/A N/A AB363727 C. chinensis Lee et al. (2007) 
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TD-N Immature Taiwan AB364044 N/A N/A AB363728 C. chinensis Lee et al. (2007, 2008) 
HD summer Taiwan AB364018 N/A N/A AB363702 C. chinensis Lee et al. (2007) 
HE-1 Summer Taiwan AB364019 N/A N/A AB363703 C. chinensis Lee et al. (2007) 
HE-2 Winter Taiwan AB364020 N/A N/A AB363704 C. chinensis Lee et al. (2007) 
HG-1 Winter Taiwan AB364021 N/A N/A AB363705 C. chinensis Lee et al. (2007) 
HG-2 Winter Taiwan AB364022 N/A N/A AB363706 C. chinensis Lee et al. (2007, 2008) 
HG-3 Winter Taiwan AB364023 N/A N/A AB363707 C. chinensis Lee et al. (2007) 
KA-F Summer Taiwan AB364028 N/A N/A AB363712 C. chinensis Lee et al. (2007) 
KA-M Summer Taiwan AB364029 N/A N/A AB363713 C. chinensis Lee et al. (2007) 
MC-CD Winter Taiwan AB364038 N/A N/A AB363722 C. chinensis Lee et al. (2007) 
MB-CL Winter Taiwan AB364037 N/A N/A AB363721 C. chinensis Lee et al. (2007) 
BA-A Summer China AB364007 N/A N/A AB361072 C. chinensis Lee et al. (2007) 
BA-N Immature China AB364008 N/A N/A AB361073 C. chinensis Lee et al. (2007) 
CuA Summer China AB364015 N/A N/A AB363699 C. chinensis Lee et al. (2007) 

Cacopsylla jukyungi 

IC-1 Summer South Korea MK039649 N/A N/A MK039564   
IC-2 Summer South Korea MK039650 N/A N/A MK039565   
SW-1 Summer South Korea MK039651 N/A N/A MK039566   
SW-2 Summer South Korea MK039652 N/A N/A MK039567   
22-1 Summer South Korea MK039647 MK039623 MK039600 MK039556   
22-2 Summer South Korea MK039648 MK039622 MK039601 MK039557   
I-1mc Summer Japan AB720877 N/A N/A AB720878 C. chinensis Katoh et al. (2013) 
113-1 Winter South Korea MK039645 MK039624 MK039603 MK039568   
113-2 Winter South Korea MK039646 MK039625 MK039602 MK039569   
CP2067  South Korea N/A JF327670 N/A N/A C. pyricola Kang et al. (2012) 
CP2070  South Korea N/A JF327671 N/A N/A C. pyricola Kang et al. (2012) 
CP2071  South Korea N/A JF327672 N/A N/A C. pyricola Kang et al. (2012) 
CP2072  South Korea N/A JF327673 N/A N/A C. pyricola Kang et al. (2012) 
CP2073  South Korea N/A JF327674 N/A N/A C. pyricola Kang et al. (2012) 
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CP2074  South Korea N/A JF327675 N/A N/A C. pyricola Kang et al. (2012) 
CP2158  South Korea N/A JF327676 N/A N/A C. pyricola Kang et al. (2012) 
CP2159  South Korea N/A JF327677 N/A N/A C. pyricola Kang et al. (2012) 
CP2160  South Korea N/A JF327678 N/A N/A C. pyricola Kang et al. (2012) 
CP2162  South Korea N/A JF327679 N/A N/A C. pyricola Kang et al. (2012) 
CP2163  South Korea N/A JF327680 N/A N/A C. pyricola Kang et al. (2012) 
CP2164  South Korea N/A JF327681 N/A N/A C. pyricola Kang et al. (2012) 
CP2273  South Korea N/A JF327682 N/A N/A C. pyricola Kang et al. (2012) 
CP2274  South Korea N/A JF327683 N/A N/A C. pyricola Kang et al. (2012) 
CP2276  South Korea N/A JF327684 N/A N/A C. pyricola Kang et al. (2012) 
CP2277  South Korea N/A JF327685 N/A N/A C. pyricola Kang et al. (2012) 
CP2280  South Korea N/A JF327686 N/A N/A C. pyricola Kang et al. (2012) 
CP2281  South Korea N/A JF327687 N/A N/A C. pyricola Kang et al. (2012) 
CP2282  South Korea N/A JF327688 N/A N/A C. pyricola Kang et al. (2012) 
CP2283  South Korea N/A JF327689 N/A N/A C. pyricola Kang et al. (2012) 
CP2284  South Korea N/A JF327690 N/A N/A C. pyricola Kang et al. (2012) 
CP2326  South Korea N/A JF327691 N/A N/A C. pyricola Kang et al. (2012) 
CP2327  South Korea N/A JF327692 N/A N/A C. pyricola Kang et al. (2012) 
CP2328  South Korea N/A JF327693 N/A N/A C. pyricola Kang et al. (2012) 
CP2331  South Korea N/A JF327694 N/A N/A C. pyricola Kang et al. (2012) 
CP2332  South Korea N/A JF327695 N/A N/A C. pyricola Kang et al. (2012) 
CP2347  South Korea N/A JF327696 N/A N/A C. pyricola Kang et al. (2012) 
CP2348  South Korea N/A JF327697 N/A N/A C. pyricola Kang et al. (2012) 
CP2373  South Korea N/A JF327698 N/A N/A C. pyricola Kang et al. (2012) 
CP2374  South Korea N/A JF327699 N/A N/A C. pyricola Kang et al. (2012) 
CP2375  South Korea N/A JF327700 N/A N/A C. pyricola Kang et al. (2012) 
CP2379  South Korea N/A JF327701 N/A N/A C. pyricola Kang et al. (2012) 
CP2380  South Korea N/A JF327702 N/A N/A C. pyricola Kang et al. (2012) 
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CP2381  South Korea N/A JF327703 N/A N/A C. pyricola Kang et al. (2012) 
CP2382  South Korea N/A JF327704 N/A N/A C. pyricola Kang et al. (2012) 
CP2383  South Korea N/A JF327705 N/A N/A C. pyricola Kang et al. (2012) 
CP2384  South Korea N/A JF327706 N/A N/A C. pyricola Kang et al. (2012) 
CP2386  South Korea N/A JF327707 N/A N/A C. pyricola Kang et al. (2012) 
CP2387  South Korea N/A JF327708 N/A N/A C. pyricola Kang et al. (2012) 
CP2388  South Korea N/A JF327709 N/A N/A C. pyricola Kang et al. (2012) 

Cacopsylla maculatili 

26-1 Summer South Korea MK039653 N/A MK039604 MK039572   
26-2 Summer South Korea MK039655 MK039626 MK039605 MK039573   
27-1 Winter South Korea MK039654 MK039627 MK039606 MK039574   
27-2 Winter South Korea MK039656 MK039628 MK039607 MK039575   
160-1 Summer Japan MK039657 MK039629 MK039608 MK039576   
160-2 Summer Japan MK039658 MK039630 MK039609 MK039577   

Cacopsylla pyri 

163-1 Adult Czech Republic MK039661 MK039631 MK039596 MK039581   
163-2 Adult Czech Republic MK039664 MK039634 MK039597 MK039582   
163-3 Adult Czech Republic MK039662 MK039632 MK039598 MK039583   
163-4 Adult Czech Republic MK039663 MK039633 MK039599 MK039584   
O15  Iran N/A N/A KT258649 N/A C. pyricola Unpublished 
O8  Iran N/A N/A KT258648 N/A C. pyricola Unpublished 

Cacopsylla pyricola 

164-1 Adult Poland MK039669 MK039635 MK039590 MK039585   
164-2 Adult Poland MK039666 N/A N/A MK039586   
164-3 Adult Czech Republic MK039667 N/A MK039592 MK039587   
164-4 Adult Czech Republic MK039670 N/A MK039591 MK039588   
164-5 Adult Czech Republic MK039665 N/A MK039593 MK039589   
164-6 Adult Czech Republic MK039668 N/A MK039594 MK039578   
 N/A France N/A N/A AF493566 N/A C. pyricola Unpublished 
 N/A N/A N/A N/A MG988673 N/A C. pyricola Percy et al. (2018) 

Cacopsylla pyrisuga 165-1 Adult Czech Republic N/A N/A MK039612 N/A   
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165-2 Adult Czech Republic N/A N/A MK039613 N/A   

Cacopsylla sandolbaea 
24-1 Adult South Korea MK039671 MK039636 MK039610 MK039558   
24-2 Adult South Korea MK039672 MK039637 MK039611 MK039559   

Cacopsylla qianli 

MA Adult Taiwan AB364033 N/A N/A AB363717 C. qianli Lee et al. (2008) 
MA-Q Adult Taiwan AB364034 N/A N/A AB363718 C. qianli Lee et al. (2008) 
MB-Q Adult Taiwan AB364035 N/A N/A AB363719 C. qianli Lee et al. (2008) 
MC-Q Adult Taiwan AB364036 N/A N/A AB363720 C. qianli Lee et al. (2008) 

Cacopsylla sp. 
527 N/A Iran N/A N/A KP192848 N/A C. pyricola Unpublished 
525 N/A Iran N/A N/A KP843860 N/A C. pyricola Unpublished 

Acizzia jamatonica 
1-1 Adult South Korea N/A MK039641 MK039620 MK039561   
1-2 Adult South Korea MK039676 MK039642 MK039621 N/A   

Acizzia sasakii 2-1, 2-2 Adult South Korea MK039677 MK039643 MK039618 MK039562   
 

TABLE 5. Primers and PCR conditions used in the DNA barcoding analyses. 
Gene region length Primer  condition reference 

COI-tRNAleu-COII 580 UEA9 GTAAACCTAACATTTTTTCCTCAACA Katoh et al. (2013) Lunt et al. (1996) 
  C2-N-3389 TCATAAGTTCARTATCATTG Katoh et al. (2013) Simon et al. (1994) 
  DP1 GTTAGTAGTGGGTTATTAAGTTCRTC Katoh et al. (2013) Percy (2003) 
  DP2 CGATAATTTTAATTGTTAGTAGYGG Katoh et al. (2013) Percy (2003) 
  UEA9-MOD GGTATGCCTCGTCGTTATTCTAAYTAYC Katoh et al. (2013) Percy (2003) 

COI 658 CPF4 TAAGAACTAACCATAAGATTATCGG Kang et al. (2012) Kang et al. (2012) 
  CPR4 CACTTCAGGGTGTCCAAAGAATC Kang et al. (2012) Kang et al. (2012) 

COI 403 C1-J1709 AATTGGWGGWTTYGGAAAYTG Martoni et al. (2018) Simon et al. (1994) 
  HCO2198 TAAACTTCAGGGTGACCAAAAAATCA Martoni et al. (2018) Folmer et al. (1994) 

16S  16SR21 GCGTGTTTATCAAAAACAT Katoh et al. (2013) Yeh et al. (1997) 
  16S22 CCGGTCTGAACTCAGATCA Katoh et al. (2013) Yeh et al. (1997) 
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4. Results 

 

A total of aligned 658 or 403, 589 and 471 bps sequence fragments of the COI, COI-

tRNAleu-COII and 16S rDNA of 375 sequences of eleven species (previously identified and 

uploaded including six misidentified species) were analysed (Table 4). Eleven pear psyllid 

species, six of which seasonally dimorphic, and two outgroups were included in the analysis 

(Burckhardt & Hodkinson, 1986; Cho et al., 2017b).  

All sequences (COI, COI-tRNAleu-COII and 16S rDNA) were matched with the 

morphology based on genetic divergences (Fig. 12). All gene fragments could provide species-

level identification of pear psyllids for all analysed specimens (Fig. 12, Table 6). For 

phylogenetic analyses of COI, COI-tRNAleu-COII and 16S rDNA, the branch support values of 

major nodes were highly supported (Fig. 12). All species were characterized by a distinctive set 

of COI, COI-tRNAleu-COII and 16S rDNA sequences that formed well-supported clusters in the 

NJ-trees (bootstrap values of 99 or 100%) except for the 16S rDNA sequences of Cacopsylla 

chinensis (Fig. 12).  

Korean Cacopsylla pyricola sequences from GenBank (Kang et al., 2010) formed well-

supported cluster with C. jukyungi in the NJ tree of COI gene fragments (Fig. 12). Seasonally 

dimorphic C. jukyungi and C. maculatili formed well-supported monophyletic clade, respectively 

(Fig. 12). C. sandolbaea, C. pyricola, C. pyrisuga and C. burckhardti formed distinct clades with 

strong support values in COI NJ tree (Fig. 12). In the NJ tree, formerly uploaded C. pyricola 

sequences from Iran were separated into three species, C. pyri, C. bidens, Cacopsylla sp., and the 

latter was distinct with a mean 16.6% genetic differences (range 12.4–20.3%) but we don’t know  
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FIGURE 12. Neighbor-joining trees based on K2P parameter genetic distances. a: COI, b: COI-

tRNAleu-COII; c: 16S rDNA. *Bootstrap support values are shown at the branch points and are 

based on 1,000 replications. 
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the identity of the species. All major nodes were highly supported by 99 or 100% bootstrap 

values (Fig. 12). 

 

 

FIGURE 13. Frequency distribution of the intra- and interspecific K2P distance divergences for 

congeneric sequences. a: COI 658 bp; b: COI 403 bp; c: COI-tRNAleu-COII; d: 16S rDNA. 

 

Chinese and Taiwanese Cacopsylla chinensis sequences (Lee et al., 2008) formed well-

supported clusters in the NJ trees of COI-tRNAleu-COII and 16S rDNA gene fragments (Fig. 12). 

Japanese (Katoh et al., 2013) and Korean C. jukyungi (of both summer and winter form) 

sequences were monophyletic and supported as same species by 99% bootstrap values in COI-

tRNAleu-COII and 16S rDNA NJ trees (Fig. 12). The summer and winter form of C. maculatili 
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were highly supported as conspecific taxon by bootstrap values of 99% in both NJ trees (Fig. 12). 

C. sandolbaea and C. qianli formed distinct clades and were recognized in COI-tRNAleu-COII 

and 16S rDNA NJ trees (Fig. 12). In the NJ trees, Japanese C. pyrisuga (misidentification of C. 

burckhardti) (Katoh et al., 2013) clustered with Korean C. burckhardti, and taxa forming a well-

supported species by 99% bootstrap values (Fig. 12).  

The mean intraspecific K2P distance were 0.1% of COI 658 bp (range 0–5.9%), 0.7% of 

COI 403 bp (range 0–5.5%), 1% of COI-tRNAleu-COII (range 0–5.9%) and 0.6% of 16S rDNA 

(range 0–3.8%), with a maximum observed value of 5.9% for C. maculatili (Fig. 13, Table 6). 

The interspecific divergences (K2P distance) between congeneric species averaged 15.7% (range 

12.6–20.8%) for COI 658 bp, 15.7% (range 8.0–22.5% for COI 403 bp, 12.4% (range 7.6–18.3%) 

for COI-tRNAleu-COII, 7.5% (range 4.4–10.3%) for 16S rDNA (Table 6). Significant barcoding 

gaps between the intra- and interspecific K2P distance divergences of congeneric species were 

observed (Fig. 13, Table 6). The barcoding gaps averaged 4% for all gene fragments. Intra- and 

interspecific variations for these pear psyllids are shown in Table 6. 

In all analyses, C. pyri, C. pyricola and C. bidens formed a well-supported pair of sister 

taxa, while C. chinensis and C. jukyungi formed sister group in both COI-tRNAleu-COII and 16S 

rDNA and C. pyrisuga and C. burckhardti formed sister group in COI (Fig. 12). 

 

TABLE 6. Intraspecific and interspecific K2P distance of tested species (COI-tRNAleu-COII/ 

COI658/ COI403/ 16S rDNA). 

species Mean (%) Min (%) Max (%) 

Intraspecific K2P distances 

Cacopsylla bidens 0.0/ –/ 0.6/ 0.3 0.0/ –/ 0.0/ 0.3 0.0/ –/ 2.5/ 0.3 

Cacopsylla burckhardti 0.1/ 0.3/ 0.7/ 0.3 0.0/ 0.2/ 0.0/ 0.0 0.4/ 0.5/1.3/ 0.8 

Cacopsylla chinensis 1.1/ –/ –/ 0.6 0.0/ –/ –/ 0.0 3.8/ –/ –/ 3.1 
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Cacopsylla jukyungi 0.1/ 0.0/ 0.2/ 0.2 0.0/ 0.0/ 0.0/ 0.0 0.4/ 0.3/ 0.2/ 0.5 

Cacopsylla maculatili 3.2/ 3.6/ 2.9/ 2.0 0.0/ 0.0/ 0.0/ 0.0 5.9/ 5.9/ 5.5/ 3.8 

Cacopsylla pyri 0.0/ 0.1/ 2.1/ 0.0 0.0/ 0.0/ 0.0/ 0.0 0.0/ 0.2/ 4.1/ 0.0 

Cacopsylla pyricola 0.1/ 0.0/ 0.5/ 0.0 0.0/ 0.0/ 0.0/ 0.0 0.4/ 0.0/ 1.0/ 0.0 

Cacopsylla pyrisuga –/ –/ 0.0/ – –/ –/ 0.0/ – –/ –/ 0.0/ – 

Cacopsylla sandolbaea 0.5/ 0.5/ 0.8/ 0.0 0.5/ 0.5/ 0.8/ 0.0 0.5/ 0.5/ 0.8/ 0.0 

Cacopsylla qianli 0.0/ –/ –/ 0.1 0.0/ –/ –/ 0.0 0.0/ –/ –/ 0.3 

Interspecific K2P distances 

C. bidens–C. burckhardti 14.8/ –/ 21.2/ 8.3 14.8/ –/ 19.7/ 8.0 15.0/ –/ 22.5/ 8.6 
 

C. bidens–C. chinensis 11.1/ –/ –/ 5.5 10.5/ –/ –/ 4.4 11.5/ –/ –/ 7.4 
 

C. bidens–C. jukyungi 13.5/ –/ 14.5/ 8.6 13.1/ –/ 13.8/ 8.3 13.6/ –/ 15.0/ 9.2 
 

C. bidens–C. maculatili 11.3/ –/ 15.7/ 8.1 10.6/ –/ 14.1/ 7.7 12.7/ –/ 17.0/ 8.6 
 

C. bidens–C. pyri 8.4/ –/ 11.2/ 6.7 8.4/ –/ 8.0/ 6.6 8.4/ –/ 13.5/ 6.8 
 

C. bidens–C. pyricola 10.3/ –/ 12.0/ 6.4 10.2/ –/ 11.0/ 6.3 10.4/ –/ 12.8/ 6.6 
 

C. bidens–C. pyrisuga –/ –/ 19.8/ – –/ –/ 19.0/ – –/ –/ 20.7/ – 
 

C. bidens–C. sandolbaea 16.1/ –/ 17.5/ 7.9 15.8/ –/ 16.8/ 7.7 16.5/ –/ 18.1/ 8.0  
C. bidens–C. qianli 15.0/ –/ –/ 8.9 15.0/ –/ –/ 8.6 15.0/ –/ –/ 9.2 

 
C. burckhardti–C. chinensis 13.4/ –/ –/ 7.3 11.6/ –/ –/ 6.3 14.1/ –/ –/ 9.1 

 
C. burckhardti–C. jukyungi 16.4/ 19.7/ 20.4/ 9.6 16.0/ 19.4/ 20.0/ 9.5 16.7/ 20.0/ 21.0/ 9.8  

C. burckhardti–C. maculatili 13.2/ 17.7/ 17.1/ 9.2 13.0/ 16.0/ 14.8/ 9.2 13.7/ 18.8/ 18.7/ 9.5  

C. burckhardti–C. pyri 14.1/ 16.1/ 18.4/ 8.2 14.1/ 15.8/ 17.3/ 8.0 14.3/ 16.5/ 19.6/ 8.6  

C. burckhardti–C. pyricola 13.8/ 19.7/ 20.3/ 9.9 13.7/ 19.6/ 19.6/ 9.8 14.1/ 19.8/ 21.3/ 10.1  

C. burckhardti–C. pyrisuga –/ –/ 11.7/ – –/ –/ 10.9/ – –/ –/ 12.4/ –  

C. burckhardti–C. sandolbaea 15.3/ 20.7/ 20.7/ 7.1 15.2/ 20.4/ 19.7/ 6.9 15.6/ 20.8/ 21.4/ 7.4  

C. burckhardti–C. qianli 12.6/ –/ –/ 7.5 12.5/ –/ –/ 7.1 12.8/ –/ –/ 7.7  

C. chinensis–C. jukyungi 9.0/ –/ –/ 6.3 8.4/ –/ –/ 4.9 9.4/ –/ –/ 7.2  

C. chinensis–C. maculatili 9.6/ –/ –/ 7.1 7.6/ –/ –/ 6.6 11.0/ –/ –/ 8.2  

C. chinensis–C. pyri 12.3/ –/ –/ 7.2 11.4/ –/ –/ 5.8 12.9/ –/ –/ 7.8  

C. chinensis–C. pyricola 11.9/ –/ –/ 6.9 11.5/ –/ –/ 5.8 12.4/ –/ –/ 7.5  

C. chinensis–C. pyrisuga –/ –/ –/ – –/ –/ –/ – –/ –/ –/ –  

C. chinensis–C. sandolbaea 15.0/ –/ –/ 8.3 14.0/ –/ –/ 7.7 15.6/ –/ –/ 9.6  

C. chinensis–C. qianli 14.9/ –/ –/ 7.7 14.6/ –/ –/ 6.8 15.4/ –/ –/ 9.1  
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C. jukyungi–C. maculatili 11.4/ 12.7/ 14.0/ 8.5 10.7/ 12.6/ 13.5/ 8.0 12.0/ 13.0/ 14.8/ 8.9  

C. jukyungi–C. pyri 13.8/ 15.6/ 15.4/ 8.3 13.3/ 15.5/ 14.7/ 8.3 13.8/ 15.9/ 15.9/ 8.3  

C. jukyungi–C. pyricola 15.1/ 17.0/ 18.7/ 7.6 14.4/ 17.0/ 18.4/ 7.5 15.4/ 17.2/ 19.4/ 8.1  

C. jukyungi–C. pyrisuga –/ –/ 19.6/ – –/ –/ 19.3/ – –/ –/ 19.7/ –  

C. jukyungi–C. sandolbaea 16.3/ 16.1/ 17.7/ 8.7 15.6/ 15.9/ 17.2/ 8.7 16.6/ 16.5/ 18.2/ 8.7  

C. jukyungi–C. qianli 15.0/ –/ –/ 9.4 14.6/ –/ –/ 9.2 15.0/ –/ –/ 9.5  

C. maculatili–C. pyri 11.6/ 14.1/ 14.5/ 8.6 11.3/ 12.7/ 12.5/ 8.6 11.7/ 15.2/ 16.0/ 8.6  

C. maculatili–C. pyricola 13.3/ 14.7/ 16.9/ 6.9 13.2/ 13.0/ 15.5/ 6.9 13.5/ 15.8/ 18.2/ 6.9  

C. maculatili–C. pyrisuga –/ –/ 18.8/ – –/ –/ 18.0/ – –/ –/ 19.3/ –  

C. maculatili–C. sandolbaea 14.6/ 16.1/ 16.5/ 8.1 14.1/ 15.0/ 16.0/ 7.7 14.9/ 16.8/ 16.9/ 8.7  

C. maculatili–C. qianli 15.2/ –/ –/ 8.4 14.6/ –/ –/ 8.0 16.5/ –/ –/ 8.6  

C. pyri–C. pyricola 10.5/ 14.3/ 13.5/ 6.9 10.4/ 14.2/ 12.3/ 6.9 10.7/ 14.4/ 14.7/ 6.9  

C. pyri–C. pyrisuga –/ –/ 19.0/ – –/ –/ 18.2/ – –/ –/ 19.9/ –  

C. pyri–C. sandolbaea 15.7/ 15.4/ 16.4/ 8.9 15.5/ 15.1/ 15.2/ 8.9 15.8/ 15.7/ 18.2/ 8.9  

C. pyri–C. qianli 13.5/ –/ –/ 10.3 13.5/ –/ –/ 10.0 13.5/ –/ –/ 10.3  

C. pyricola–C. pyrisuga –/ –/ 18.4/ – –/ –/ 18.2/ – –/ –/ 18.5/ –  

C. pyricola–C. sandolbaea 17.8/ 16.2/ 16.4/ 8.6 17.3/ 15.9/ 15.8/ 8.6 18.3/ 16.5/ 16.8/ 8.6 
 

C. pyricola–C. qianli 13.2/ –/ –/ 10.0 13.0/ –/ –/ 9.8 13.4/ –/ –/ 10.1 
 

C. pyrisuga–C. sandolbaea –/ –/ 18.1/ – –/ –/ 17.6/ – –/ –/ 18.6/ – 
 

C. pyrisuga–C. qianli –/ –/ –/ – –/ –/ –/ – –/ –/ –/ – 
 

C. sandolbaea–C. qianli 16.3/ –/ –/ 9.2 16.1/ –/ –/ 8.9 16.4/ –/ –/ 9.3 
 

 

The number of MOTUs determined by ABGD analyses differed slightly depending on the 

genetic marker and model selection. When P = 0.0129, the following different numbers of groups 

were calculated: 13 of COI-tRNAleu-COII, 11–13 of COI, 11–12 of 16S rDNA (Table 7). Based 

on ABGD result, Cacopsylla chinesis, C. maculatili and C. pyri were divided into two groups 

separately; the former two in the COI-tRNAleu-COII for all criteria, the former in 16S rDNA and 

the latter two in COI for recursive partition with all model, respectively. Initial partition of all 

COI and 16S rDNA distinguished eleven morphologically distinct species (Table 7). 
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TABLE 7. Results of the Automatic Barcode Gap Discovery (ABGD) analyses (COI-tRNAleu-COII, COI and 16S rDNA). *X = relative gap 
width; Simple = p-distance; JC69 = Jukes-Cantor substitution model; K80 = Kimura 2-parameter substitution model. 
    Prior intraspecific distance (P) 

Region Model X Partition 0.0017 0.0028 0.0046 0.0077 0.0129 0.0215 0.0359 0.0599 
COI-tRNAleu-COII JC69 1.5 Initial 13 13 13 13 13 13 13 3 
   Recursive 22 14 13 13 13 13 13 3 
 K80 1.5 Initial 13 13 13 13 13 13 13 3 
   Recursive 22 14 13 13 13 13 13 3 
 Simple 1.5 Initial 13 13 13 13 13 13 3 3 
   Recursive 13 13 13 13 13 13 3 3 
COI JC69 1.5 Initial 11 11 11 11 11 11 11 11 
   Recursive 29 15 13 14 13 13 13 11 
 K80 1.5 Initial 11 11 11 11 11 11 11 11 
   Recursive 29 17 15 13 13 13 13 11 
 Simple 1.5 Initial 11 11 11 11 11 11 11 11 
   Recursive 14 14 14 13 12 12 12 11 
16S rDNA JC69 1.5 Initial 11 11 11 11 11 11 3 3 
   Recursive 20 18 16 14 12 12 3 3 
 K80 1.5 Initial 11 11 11 11 11 11 11 3 
   Recursive 20 18 16 14 12 12 11 3 
 Simple 1.5 Initial 11 11 11 11 11 11 3 3 
   Recursive 13 13 13 13 12 12 3 3 
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5. Discussion and conclusion 

 

The present study shows that DNA barcoding can correctly identify the species of pear 

psyllids (Cacopsylla spp.). Overall, the identification efficiency using DNA barcoding is 

extremely high (100%) and all morphologically recognised species are clearly separated in all NJ 

trees (Fig. 12). All markers (COI, COI-tRNAleu-COII and 16S rDNA) with criteria (K2P distance) 

performed well and no overlap between intra- and interspecific divergences is observed in any of 

the analyses (Fig. 13). The COI and COI-tRNAleu-COII fragments are more effective for 

comparison of relatively closely related (congeneric) species than 16S rDNA because of wider 

gaps and divergences (Fig. 13). A DNA study of west Palaearctic species of Arytaina, Arytinnis 

and Livilla (Psyllinae) species associated with Fabaceae showed maximum intraspecific variation 

generally of less than 3% in case of widespread continental species; the intraspecific divergence 

was higher within some species occurring on different islands (Percy, 2003b). The threshold of 3% 

mostly holds also for the Palaearctic pear psyllids though it is slightly higher in C. chinensis and 

C. maculatili (3.8% and 5.9% maximum intraspecific divergence, respectively) which were 

sampled in this study from continental eastern Asia and the islands of Taiwan and Japan, 

respectively (Table 4). Percy (2003) explained this pattern as a result either from greater gene 

flow on the continent than between islands or by the establishment of recent continental 

distributions.  

In the past, seasonal dimorphism within some of the pear psyllid species led to 

misidentifications and taxonomic chaos but several studies using morphological evidence solved 

the puzzle (Burckhardt & Hodkinson, 1986; Yang et al., 2004; Luo et al., 2012; Cho et al., 
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2017b). Here we confirm that C. cinereosignata is the winter form of C. jukyungi, and C. 

maculatili that of C. qiuzili; the names have been formally synonmized by Cho et al. (2017b).  

Previously, the two east Palaearctic species C. burckhardti and C. jukyungi were 

misidentified as the west Palaearctic C. pyrisuga and C. pyricola, respectively (Paik, 1963; Kwon, 

1983; Park, 1996; Kim et al., 2000, 2007; Inoue, 2010; Kang et al., 2010; Park et al., 2013, 2016; 

Kwon et al., 2016; Cho et al., 2017b). By including C. pyrisuga samples from central Europe in 

our analyses we show that the records and sequences of “C. pyrisuga” from Japan (Katoh et al., 

2013) belong, in fact, to C. burckhardti which is also known from Korea. Our study also shows 

that “C. pyricola” reported from Korea by Kang et al. (2010) is a misidentification of C. jukyungi. 

There is no evidence for the presence of west Palaearctic pear psyllids in East Asia, confirming 

the conclusions by Cho et al. (2017b) based on morphological evidence. Furthermore, Inoue et al. 

(2012) and Katoh et al. (2013, 2014) misidentified C. jukyungi from Japan as C. chinensis. They 

detected exceptionally high genetic differences from C. chinensis from Taiwan and concluded 

that the Japanese populations belong to a distinct lineage of the same species. Later, Cho & Lee 

(2015d) followed this interpretation and misidentified C. jukyungi from South Korea as C. 

chinensis.  

The same misidentified C. chinensis sequences from China deposited in GenBank were 

also used uncritically by Chen et al. (2018). Their sequences from Northeast China (Harbin, 

Heilongjiang; Helong, Jilin; Yanlong, Jilin) named “C. chinensis lineage III” grouped with “C. 

chinensis” from Japan, a misidentification of C. jukyungi. Their intraspecific divergences of 

“lineage III” showed 12.4% and 9% sequence divergence in 16S rDNA and COI-tRNAleu-COII 

from C. chinensis from the Chinese mainland and Taiwan, respectively, confirming the first 

being another species. Most probably, the samples from Northeast China concern C. jukyungi, 
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but we could not check this as neither their sequences nor their specimens were available for 

examination. 

Our molecular analyses indicate that, except for two sequences from Europe, all the “C. 

pyricola” sequences in GenBank are misidentified. These misidentifications concern, in addition 

to C. jukyungi mentioned above, three species from Iran: C. bidens, C. pyri and Cacopsylla sp. 

(probably C. permixta, a species associated with pears and recorded from Iran). Cacopsylla 

pyricola was reported from Iran by Ossiannilsson (1992), by Burckhardt & Lauterer (1993) with 

doubts on the basis of two females, and by Zendedel et al. (2016) on the basis of GenBank 

information but without morphological identification (D. Burckhardt, pers. information). Cho et 

al. (2017b) suggested that the records of C. pyricola from Iran concern C. bidens, which is partly 

supported here.  

Based on ABGD analyses, 11–13 MOTUs could be delimited in the COI-tRNAleu-COII, 

COI and 16S rDNA dataset. The most conservative markers recorded 11 MOTUs (initial 

partition of COI and 16S rDNA). Between 12 and 13 MOTUs could be separated in COI using 

recursive partition, depending on which model was adopted (Simple or JC69 and K80), and 12 

MOTUs could be identified in 16S rDNA using recursive partition (Table 7). In the ABGD 

results, some individuals belonging to the same species were proposed as separate taxa. 

Therefore, the ABGD method appeared to overestimate the number of taxa. This highlighted an 

unexpected genetic variation but all of them morphologically distinct. This pattern indicated that 

the limited gene flow was caused by the geographic vicariance of aforementioned continent and 

islands populations (e.g. Cacopsylla chinensis between China and Taiwan; C. maculatili between 

Japan and Korea). As we mentioned before, combining morphology, distribution and the use of 

the species delimitation method, that resulted more accurate, a 3% variation was considered 
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supportive of species-level differences for the taxa in general (Percy, 2003b; Martoni et al., 

2018). 

Estimation of MOTUs is a plausible approach in many aspects of the applied sciences but 

it means almost nothing on the evolutionary species concept. It is well-known that such MOTUs 

do not correspond to species, but they are treated as such when measuring diversity and testing 

theories but the appropriateness of substituting species was not confirmed and they are frequently 

misinterpreted. When delimiting MOTUs, the mean within-species variation is close to species 

delimitation cut-offs whereas there often is an overlap in within- and between species distances. 

This is not a problem of defining cut-offs because the largest sequence distance within one 

species can be larger than the smallest distance to its sister species (Ryberg, 2015). In addition, 

many previous empirical studies indicated that commonly used cut-offs are likely lump species 

and vice versa (Wang et al., 2015; Meyin A Ebong et al., 2016; Kim et al., 2017; Lee et al., 2017; 

Zhu et al., 2017; Matoni et al., 2018). It is therefore difficult to define a general cut-off that will 

not give a high probability of lumping or splitting. For the better understanding of pear psyllid 

barcoding and their MOTUs, we need to increase our sampling and hypotheses to do this more 

accurately. Although there are some weak points and discordances in MOTUs, they should be 

kept in close agreement with species to keep a biological relevance.  

DNA barcoding is a useful identification tool for insects in general and, as shown here, 

also for pear psyllids. A major problem in some molecular studies is the misidentification of the 

specimen subjected to DNA sequencing and the difficulty to check later its identity by other 

researchers. For developing a reliable library of DNA barcodes of pear psyllids, it is crucial that 

new entries are correctly identified and existing mistakes weeded out. Misidentifications of pear 

psyllid species may result in serious problems in the quarantine and control measures regarding 
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these pests. Our study also confirms that morphological characters reliably diagnose species of 

Cacopsylla associated with pear. 
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PART III. Higher-level molecular phylogeny of jumping plant-lice (Hemiptera: 

Sternorrhyncha: Psylloidea) 

 

1. Abstract 

 

Jumping plant-lice (Hemiptera: Psylloidea) are known for a few deleterious pest species 

worldwide, yet the phylogeny of the group has been poorly understood until very recently. Here, 

we reconstructed the higher-level phylogeny for the superfamily Psylloidea based on multi-locus 

DNA sequences, three mitochondrial (COI-tRNAleu-COII, 12S, 16S) and five nuclear (18S, 28S 

D2, 28S D3, 28S D6–7a, 28S D9–10) gene fragments, using maximum likelihood (ML) and 

Bayesian inference (BI) phylogenetic frameworks. Our results are largely congruent with the 

recent phylogenomic study by Percy et al. (2018) and partly support prior classification of 

Psylloidea based mainly on morphology (Burckhardt & Ouvrard, 2012), with the following 

major exceptions: the family Calophyidae is revealed as polyphyletic, Aphalaridae as 

paraphyletic with respect to most other taxa of Psylloidea, and Liviidae as paraphyletic with 

respect to Calophyinae, Psyllidae and Triozidae. Our phylogenetic hypothesis identifies 

Phacopteronidae and the genus Cecidopsylla Kieffer as the very basal taxa within extant 

Psylloidea. Sister-group relationships of Rhinocolinae with Togepsyllinae and of Pachypsyllinae 

with Homotomidae are also suggested. We present specific discussions for each group of interest 

recovered in our phylogenetic analysis. One nomenclatorial change is proposed: Spanioneura 

longicauda (Konovalova, 1986), comb. nov., from Psylla. 
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2. Introduction 

 

The superfamily Psylloidea (Hemiptera: Sternorrhyncha) contains small phytophagous 

(phloem-feeding) insects related to aphids, whiteflies and scale insects, often called psyllids or 

jumping plant-lice because of their characteristic jumping habit (Hodkinson, 1974). Adults are 

always winged, not like other sternorrhynchous relatives and resemble small cicadas, generally 

ranging from 1–10 mm in body length (Burckhardt & Queiroz, 2012; Fig. 14). Psyllids are 

distributed in all biogeographical regions and around 4000 species have been described 

worldwide (Li, 2011; Burckhardt & Ouvrard, 2012). They show their greatest diversity in the 

tropical and south temperate climatic zones (Hollis, 2004) but many groups are still in need of 

revision and many species remain undescribed.  

Psyllids are generally highly host-specific, mostly on dicots, and related psyllid species 

often develop on related host taxa (Burckhardt, 2005a; Burckhardt et al., 2014; Ouvrard et al., 

2015). For this reason, psyllids are an interesting group for studies on the coevolution of plant 

and herbivores as well as the cospeciation accelerated by geological vicariance (Burckhardt & 

Basset, 2000; Percy, 2002; Percy, 2003a, 2003b; Percy, 2011). They can also serve as a good 

model for tests of cospeciation between insects and their obligate bacterial endosymbionts (Thao 

et al., 2000, 2001; Hall et al., 2016).  
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FIGURE 14. Habitus photographs of live specimens representing main lineages of Psylloidea. 

(A) Aphalara freji, South Korea (Aphalaridae: Aphalarinae); (B) Celtisaspis japonica, South 

Korea (Aphalaridae: Pachypsyllinae); (C) Rhusaphalara minimia, South Korea (Aphalaridae: 

Rhinocolinae); (D) Homotoma unifasciata, South Korea (Homotomidae); (E) Carsidara limbata, 

South Korea (Carsidaridae); (F) Syringilla humerosa, South Korea (Liviidae: Euphyllurinae); (G) 

Livia khaziensis, South Korea (Liviidae: Liviinae); (H) Calophya shinjii, South Korea 

(Calophyidae: Calophyinae); (I) Cecidopsylla schimae, Laos (Calophyidae: Mastigimatinae); (J) 

Trioza cinnamomi, South Korea (Triozidae); (K) Acizzia sasakii, South Korea (Psyllidae: 

Acizziinae); (L) Yangus sp., Myanmar (Psyllidae: Aphalaroidinae); (M) Heteropsylla cubana, 

Laos (Psyllidae: Ciriacreminae); (N) Colophorina robinae, South Korea (Psyllidae: 

Macrocorsinae); (O) Psylla alniformosanaesuga, South Korea (Psyllidae: Psyllinae); (P) 

Pseudophacopteron tuberculatum, Laos (Phacopteronidae). 



546 

Psyllids are best known for a few economically important pests such as Diaphorina citri 

Kuwayama and Bactericera cockerelli (Šulc) and are of major significance to fruit growers. 

Adults are usually less damaging than immatures, but they are able to disperse and transmit plant 

pathogens (causal agents of e.g. citrus greening, zebra chip, apple proliferation, pear decline, etc.) 

(Halbert & Manjunath, 2004; Weintraub & Jones, 2010; Seemüller et al., 2011). Actively feeding 

immatures produce sugar-rich honeydew that forms a sticky film on leaves and shoots and 

provides a substrate for sooty mold which inhibits photosynthesis of the leaves (Hodkinson, 1984; 

Burckhardt & Hodkinson, 1986; Burckhardt, 1994; Hollis, 2004). Big populations can cause 

serious damage on cultivars, e.g. defoliation, wilting, dieback and even tree death (Phouthavong 

et al., 1998; Geiger & Gutierrez, 2002; FAO, 2009). 

Despite such importance, phylogeny of psyllids has been relatively poorly studied until 

very recently (Percy et al., 2018). Available hypotheses on psyllid phylogeny had previously 

been proposed mainly based on morphology and partly reflected in formal classifications of the 

group. The first formal classification of Psylloidea was made by Löw (1879). He regarded 

psyllids as a family and included four subfamilies, viz. Aphalarinae, Liviinae, Psyllinae and 

Triozinae. His classification was derived on the basis of adult forewing venation and head 

characters of European taxa only. Löw (1879) did not make any distinction between ancestral 

and derived characters. Crawford (1914) expanded Löw’s system. He recognized six subfamilies, 

viz. Carsidarinae, Ceriacreminae [sic], Liviinae (including also Löw’s Aphalarinae), 

Pauropsyllinae, Psyllinae and Triozinae. He mainly worked with representatives of the North 

American fauna, but he also considered the world fauna to a certain extant for establishing his 

system. Later those subfamilies and a newly established Spondyliaspidinae were reviewed by 

Heslop-Harrison (1949b, 1949d, 1951, 1958, 1959) and raised to family level by Vondráček 
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(1957). Vondráček (1957) also provided the first phylogenetic tree for major lineages of 

Psylloidea (Fig. 15 A); his scheme was, however, hardly informative as it was not derived 

through any character-based method. Vondráček’s (1957) classification was later modified by 

several authors (e.g. Vondráček, 1963; Klimaszewski, 1964; Loginova, 1964a, 1964c). Another 

phylogenetic tree was suggested by Becker-Migdisova (1973; Fig. 15 B) but also that one was 

only intuitive (not constructed using any specified methodology) and largely based on Palaearctic 

fauna only. 

White & Hodkinson (1985) were the first to address the internal systematic relationships 

of Psylloidea based on a representative number of taxa of the world fauna for which they 

recorded morphological characters from both the adult and immature (nymphal) stages and 

analyzed them using explicitly described methods. From the current point of view, their work 

suffered from methodological shortcomings (e.g. they combined phenetic and cladistic 

approaches together). White & Hodkinson’s (1985) summary hypothesis on the phylogeny of 

Psylloidea is displayed in Fig. 15 C. In the resulting classification, they formally recognized eight 

families, viz. Aphalaridae, Calophyidae, Carsidaridae, Homotomidae, Phacopteronidae, Psyllidae, 

Spondyliaspididae and Triozidae. Among them, the Calophyidae, Carsidaridae, Homotomidae, 

Phacopteronidae, Psyllidae and Triozidae were regarded by White & Hodkinson (1985) as 

monophyletic while the Aphalaridae and Spondyliaspididae were conceived as paraphyletic taxa. 

The latter two were therefore formally synonymized by Burckhardt (1987a) under the Psyllidae 

sensu lato. Later Burckhardt (2005) proposed to subdivide this broadly understood Psyllidae into 

three possibly more natural groups, viz. the aphalarid, liviid and psyllid assemblages, 

respectively (Yang et al., 2009). The concepts of many of the individual above mentioned 

families, their subfamilies and genera have been tested and/or refined in a number of 
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morphology-based revisions (e.g. Hollis, 1976, 1984, 1987; Burckhardt, 1987a, 1987b, 1991; 

Brown & Hodkinson, 1988; Hollis & Broomfield, 1989; Burckhardt & Lauterer, 1989, 1997a, 

1997b; Burckhardt & Basset, 2000; Burckhardt & Mifsud, 2003; Malenovský & Burckhardt, 

2009; Burckhardt & Queiroz, 2013; Luo et al., 2013, 2017, 2018; Drohojowska, 2015; Serbina & 

Burckhardt, 2017).  

An alternative classification has been proposed by Li (2011) in a monograph dedicated to 

the Chinese fauna. He subdivided psyllids (treated as infraorder Psyllidomorpha) into 5 

superfamilies and 19 families (Fig. 15 D). Shortly after, Li’s (2011) classification was rejected by 

Burckhardt & Ouvrard (2012) as artificial (largely consisting of polyphyletic taxa) and has not 

been generally accepted by other authors.  

The most recent and most comprehensive formal classification of Psylloidea has been 

presented by Burckhardt & Ouvrard (2012) based on previously published morphology-based 

revisions and unpublished molecular data. Their paper classified virtually all described extant 

and fossil genera of the world fauna into families, subfamilies and tribes but was not 

accompanied by any detailed phylogenetic analysis, just a tree showing supposed relationships 

between families and subfamilies (Fig. 15 E). Burckhardt & Ouvrard’s (2012) classification 

recognised eight families, i.e. Aphalaridae, Carsidaridae, Calophyidae, Homotomidae, Liviidae, 

Phacopteronidae, Psyllidae and Triozidae, of which Aphalaridae, Liviidae and Psyllidae were 

newly redefined.  
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FIGURE 15. Previous and current hypotheses of Psylloidea classification. (A) Vondráček (1957); 

(B) Becker-Migdisova (1973); (C) White & Hodkinson (1985); (D) Li (2011); (E) Burckhardt & 

Ouvrard (2012); (F) Percy et al. (2018). 
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Some previous studies attempting to address the phylogeny of Psylloidea found a high 

level of homoplasy in morphological characters (e.g. Ouvrard, 2002; Ouvrard & Burckhardt, 

2008; Drohojowska, 2015) and a lack of clear morphological synapomorphies for many groups, 

resulting in difficulties in their circumscription (White & Hodkinson, 1985; Burckhardt & 

Ouvrard, 2012; Percy et al., 2018). This may be partly due to the small body size and relatively 

simplified body plan and wing venation of psyllids (Percy et al., 2018), providing only a limited 

set of observable morphological characters. Moreover, some of these characters may undergo 

convergent evolution resulting in adaptations to similar lifestyles in distantly related psyllid taxa 

(e.g. immatures living freely on the host plants vs. inhabiting open pit-galls vs. living in closed 

galls tend to share similar morphological traits: Burckhardt, 2005a). In such cases, molecular 

markers can provide an independent set of numerous characters with the potential to resolve the 

phylogeny of the group (e.g. Johnson et al., 2004). 

There have been a few molecular phylogenetic studies on Psylloidea performed so far. 

However, most of them analysed only a small number of psyllid taxa and the analyses were 

based on data from single or few genes (Thao et al., 2000, 2001: nuclear gene wg; Ouvrard, 2002 

and Ouvrard & Burckhardt, 2008: 18S rRNA; Hall et al., 2016: mitochondrial genes COI and 

cytb, nuclear genes CAD, EF-1α and wg; Martoni et al., 2017: mitochondrial gene COI and 

nuclear gene EF-1α). Even though these studies provided support for particular groups and 

questioned the monophyly of some others, their conclusions were limited by the small datasets. 

Until very recently, the Psylloidea has lacked a robust multigene phylogeny (Martoni et 

al., 2017). This has been provided only by Percy et al. (2018) who studied more than 400 psyllid 

species from almost 100 genera and all eight currently recognized families. Using next-

generation sequencing approach, they could obtain near-complete mitogenomes for most species, 
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and partial nuclear genomes (data from ca. 373 genes) for a representative subset of taxa. Both 

mitochondrial and nuclear data indicated a strongly supported crown clade of taxa comprising 

Psyllidae, Triozidae, Calophyinae and Diaphorina Löw (currently in Liviidae, Euphyllurinae). 

Both datasets recovered Aphalaridae of Burckhardt & Ouvrard (2012) as paraphyletic and 

Calophyidae and Liviidae as polyphyletic, and strongly supported the monophyly of Carsidaridae, 

Homotomidae and Phacopteronidae (as well as the monophyly of most subfamilies of 

Aphalaridae, Calophyidae, Liviidae and Psyllidae). However, the placement of these families and 

some of the subfamilies in relationship to one another remained uncertain due to weak support 

and incongruences in key basal nodes (one of the topologies is shown in Fig. 15 F). The analyses 

of Percy et al. (2018) also confirmed the artificial nature of the two most species-rich genera, 

Cacopsylla (Psyllidae) and Trioza (Triozidae).  

Thus, despite the impressive dataset of Percy et al. (2018), there still remain uncertainties 

in the phylogeny of Psylloidea that require further sampling and/or additional sources of data 

(Percy et al., 2018). Another point is that phylogenomic approaches are able to produce precise 

estimations of phylogeny; however, several factors (e.g. sequencing and annotation errors, 

contaminant sequences, systematic error due to violations of the model of sequence evolution 

which are all amplified with increasing number of genes added into the matrix) can mislead 

phylogenetic analyses even when a massive amount of data is available (Kumar et al., 2012; 

Bleidorn, 2017; Philippe, et al. 2017). This may become apparent in incongruences among 

topologies of phylogenetic trees based on different datasets and inference methods (Jeffroy et al., 

2006; Philippe, et al. 2017). Here we infer a comprehensive phylogenetic reconstruction of 

Psylloidea using three mitochondrial (COI-tRNAleu-COII, 12S, 16S) and five nuclear (18S, 28S 

D2, 28S D3, 28S D6–7a, 28S D9–10) gene fragments, with maximum likelihood (ML) and 
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Bayesian inference (BI) frameworks. Our taxon sampling covered all eight currently recognized 

families and most subfamilies of Psylloidea. Most species and genera analysed by us were not 

included in the analyses of Percy et al. (2018) and have been sequenced de novo. The aim of our 

study is to further improve understanding of the evolution of Psylloidea and to elucidate 

relationships among higher taxa of this interesting insect group. We hope this will provide 

additional support for future necessary changes in the Psylloidea classification and interpretations 

of morphological, host-plant, biogeographic and other evolutionary patterns concerning psyllids 

in the phylogenetic context. 

 

3. Material and methods 

3.1. Taxon sampling 

 

Most samples were collected by Geonho Cho from 2014 to 2017 in South Korea, Laos, 

and Myanmar and were stored in 95% to 99% ethanol at -20°C for genomic DNA extraction. 

Some samples were donated from colleagues (Dr. Hiromitsu Inoue from Japan, Dr. Man-Miao 

Yang and Dr. Yi-Chang Liao from Taiwan). DNA-extracted samples were permanently mounted 

on microscopic slides in Canada balsam as voucher specimens. 

We included 56 species of 40 genera of 16 subfamilies of all extant 8 families in the 

phylogenetic reconstruction. Two species of aphids (Hemiptera: Sternorrhyncha: Aphidoidea) 

and one species of whitefly (Hemiptera: Sternorrhyncha: Aleyrodoidea) were used as outgroups 

(Table 8). 
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TABLE 8. Taxa used in the molecular phylogenetic analyses with collecting location, Genbank accession numbers, and identifier. 

Species 
Collecting 
location 

COI-tRNAleu 

-COII 12S 16S 
18S (1F–
b3.9) 

18S  
(a0.7–bi) 

18S 
(a2.0–9R) 

28S D2 28S D3 28S D6–7a 28S D9–10 Identifier 

Aphalaridae             
Aphalarinae             
Aphalara fasciata South Korea MH769697 MH757741 MH758181 N/A MH757845 MH757897 MH757950 MH758009 MH758067 MH758122 Cho 
Aphalara jungsukae South Korea MH769662 MH757703 MH758143 MH757761 MH757813 MH757861 MH757916 MH757971 MH758030 MH758088 Cho 
Craspedolepta formosa South Korea MH769708 MH757752 MH758192 N/A MH757851 MH757908 MH757961 MH758020 MH758078 MH758133 Cho 
Epheloscynta santa Japan MH769695 MH757738 MH758178 N/A MH757842 N/A MH757947 MH758006 MH758064 MH758119 Inoue 
Rhodochlanis suaedicola South Korea MH769707 MH757751 MH758191 N/A MH757850 MH757907 MH757960 MH758019 MH758077 MH758132 Cho 
Pachypsyllinae             
Celtisaspis japonica South Korea MH769691 MH757734 MH758174 MH757791 MH757838 MH757891 MH757943 MH758002 MH758060 MH758115 Cho 
Celtisaspis usubai Japan MH769692 MH757735 MH758175 MH757792 MH757839 MH757892 MH757944 MH758003 MH758061 MH758116 Inoue 
Rhinocolinae             
Rhusaphalara minimia South Korea MH769702 MH757746 MH758186 MH757800 MH757847 MH757902 MH757955 MH758014 MH758072 MH758127 Cho 
Spondyliaspidinae             
Eucalyptolyma maiden USA MH769656 MH757696 MH758136 MH757755 MH757808 MH757854 MH757911 MH757964 MH758023 MH758081 Cho 
Togepsyllinae             
Togepsylla matsumurana Japan MH769693 MH757736 MH758176 MH757793 MH757840 MH757893 MH757945 MH758004 MH758062 MH758117 Inoue 
Calophyidae             
Calophyinae             
Calophya nigra South Korea MH769709 MH757753 MH758193 MH757805 MH757852 MH757909 MH757962 MH758021 MH758079 MH758134 Cho 
Calophya shinjii South Korea MH769655 MH757695 MH758135 MH757754 MH757807 MH757853 MH757910 MH757963 MH758022 MH758080 Cho 
Mastigimatinae             
Cecidopsylla schimae Laos MH769659 MH757699 MH758139 MH757758 MH757811 MH757857 N/A MH757967 MH758026 MH758084 Cho 
Cecidopsylla cata Taiwan MH769672 MH757714 MH758154 MH757771 MH757821 MH757871 N/A MH757982 MH758041 N/A Liao 
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Toonapsylla cedrelae Myanmar MH769682 MH757725 MH758165 MH757782 MH757832 MH757882 MH757934 MH757993 MH758051 MH758106 Cho 
Carsidaridae             
Carsidara limbata South Korea MH769696 MH757740 MH758180 MH757796 MH757844 MH757896 MH757949 MH758008 MH758066 MH758121 Cho 
Tenaphalara acutipennis Taiwan MH769673 MH757715 MH758155 MH757772 MH757823 MH757872 MH757925 MH757983 MH758042 MH758097 Liao 
Homotomidae             
Homotominae             
Homotoma radiata Japan N/A MH757739 MH758179 MH757795 MH757843 MH757895 MH757948 MH758007 MH758065 MH758120 Inoue 
Homotoma unifasciata South Korea MH769663 MH757704 MH758144 MH757762 MH757814 MH757862 MH757917 MH757972 MH758031 MH758089 Cho 
Macrohomotominae             
Macrohomotoma gladiata Taiwan N/A MH757716 MH758156 MH757773 MH757824 MH757873 MH757926 MH757985 MH758043 MH758099 Liao 
Macrohomotoma robusta Taiwan MH769675 MH757718 MH758158 MH757774 MH757825 MH757875 MH757927 MH757986 MH758045 MH758100 Liao 
Moriphila furva South Korea MH769665 MH757705 MH758145 MH757763 MH757815 MH757863 N/A MH757973 MH758032 N/A Cho 
Liviidae             
Euphyllurinae             
Euphyllura sp. Myanmar MH769679 MH757722 MH758162 MH757779 MH757829 MH757879 MH757931 MH757990 MH758049 MH758103 Cho 
Syringilla humerosa South Korea MH769706 MH757750 MH758190 MH757804 N/A MH757906 MH757959 MH758018 MH758076 MH758131 Cho 
Liviinae             
Livia jesoensis Japan MH769690 MH757733 MH758173 MH757790 N/A MH757890 MH757942 MH758001 MH758059 MH758114 Inoue 
Phacopteronidae             
Pseudophacopteron tuberculatum Laos MH769661 MH757702 MH758142 N/A N/A MH757860 N/A MH757970 MH758029 MH758087 Cho 
Psyllidae             
Acizziinae             
Acizzia indica Laos MH769658 MH757698 MH758138 MH757757 MH757810 MH757856 MH757913 MH757966 MH758025 MH758083 Cho 
Acizzia jamatonica South Korea MH769664 MH757700 MH758140 MH757759 MH757806 MH757858 MH757914 MH757968 MH758027 MH758085 Cho 
Aphalaroidinae             
Yangus sp. Myanmar MH769680 MH757723 MH758163 MH757780 MH757830 MH757880 MH757932 MH757991 N/A MH758104 Cho 
Ciriacreminae             
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Heteropsylla cubana Laos MH769657 MH757697 MH758137 MH757756 MH757809 MH757855 MH757912 MH757965 MH758024 MH758082 Cho 
Insnesia drypetes Japan MH769694 MH757737 MH758177 MH757794 MH757841 MH757894 MH757946 MH758005 MH758063 MH758118 Cho 
Macrocorsinae             
Colophorina robinae South Korea MH769684 MH757727 MH758167 MH757784 MH757833 MH757884 MH757936 MH757995 MH758053 MH758108 Cho 
Colophorina flavivittata South Korea MH769666 MH757706 MH758146 MH757764 N/A MH757864 MH757918 MH757974 MH758033 MH758090 Cho 
Epiacizzia kuwayamai South Korea MH769667 MH757707 MH758147 MH757765 MH757816 MH757865 MH757919 MH757975 MH758034 MH758091 Cho 
Psyllinae             
Cacopsylla albigena Japan MH769685 MH757728 MH758168 MH757785 MH757834 MH757885 MH757937 MH757996 MH758054 MH758109 Inoue 
Cacopsylla hakonensis Japan MH769686 MH757729 MH758169 MH757786 MH757835 MH757886 MH757938 MH757997 MH758055 MH758110 Inoue 
Cacopsylla araliae South Korea MH769688 MH757731 MH758171 MH757788 MH757837 MH757888 MH757940 MH757999 MH758057 MH758112 Cho 
Cacopsylla baccatae South Korea MH769687 MH757730 MH758170 MH757787 MH757836 MH757887 MH757939 MH757998 MH758056 MH758111 Cho 
Cornopsylla rotundiconis Laos MH769660 MH757701 MH758141 MH757760 MH757812 MH757859 MH757915 MH757969 MH758028 MH758086 Cho 
Cyamophila hexastigma South Korea MH769674 MH757717 MH758157 MH757775 MH757822 MH757874 N/A MH757984 MH758044 MH758098 Cho 
Cyamophila floribundae South Korea MH769668 MH757708 MH758148 MH757766 MH757817 MH757866 N/A MH757976 MH758035 MH758092 Cho 
Psylla alniformosanaesuga South Korea MH769683 MH757726 MH758166 MH757783 N/A MH757883 MH757935 MH757994 MH758052 MH758107 Cho 
Spanioneura longicauda South Korea MH769689 MH757732 MH758172 MH757789 N/A MH757889 MH757941 MH758000 MH758058 MH758113 Cho 
Trisetipsylla sinica Myanmar MH769681 MH757724 MH758164 MH757781 MH757831 MH757881 MH757933 MH757992 MH758050 MH758105 Cho 
Triozidae             
Bactericera distinctissima South Korea MH769669 MH757709 MH758149 MH757767 N/A MH757903 MH757956 MH758015 MH758073 MH758128 Cho 
Bactericera gobica South Korea MH769703 MH757747 MH758187 MH757801 MH757848 MH757876 MH757928 MH757987 MH758046 MH758101 Cho 
Baeoalitriozus yangi Taiwan MH769676 MH757719 MH758159 MH757776 MH757826 MH757868 MH757921 MH757978 MH758037 MH758094 Liao 
Eotrioza ussuriensis South Korea MH769670 MH757710 MH758150 MH757768 N/A MH757868 MH757921 MH757978 MH758037 MH758094 Cho 
Epitrioza marginata Japan MH769699 MH757743 MH758183 NA N/A MH757899 MH757952 MH758011 MH758069 MH758124 Inoue 
Heterotrioza chenopodii South Korea MH769704 MH757748 MH758188 MH757802 N/A MH757904 MH757957 MH758016 MH758074 MH758129 Cho 
Neotrioza shuiliensis Taiwan MH769677 MH757720 MH758160 MH757777 MH757827 MH757877 MH757929 MH757988 MH758047 N/A Liao 
Stenopsylla euryae Taiwan MH769678 MH757721 MH758161 MH757778 MH757828 MH757878 MH757930 MH757989 MH758048 MH758102 Liao 
Stenopsylla nigricornis Japan MH769698 MH757742 MH758182 MH757797 N/A MH757898 MH757951 MH758010 MH758068 MH758123 Inoue 
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Trichochermes grandis South Korea MH769705 MH757749 MH758189 MH757803 MH757849 MH757905 MH757958 MH758017 MH758075 MH758130 Cho 
Trioza machilicola South Korea MH769700 MH757744 MH758184 MH757798 MH757846 MH757900 MH757953 MH758012 MH758070 MH758125 Cho 
Trioza nigra South Korea MH769701 MH757745 MH758185 MH757799 N/A MH757901 MH757954 MH758013 MH758071 MH758126 Cho 
Aphididae             
Aphidinae             
Pterocomma salicis South Korea N/A MH757712 MH758152 MH757770 MH757819 MH757870 MH757923 MH757980 MH758039 N/A Cho 
Calaphidinae             
Shivaphis celti South Korea MH769671 MH757711 MH758151 MH757769 MH757818 MH757869 MH757922 MH757979 MH758038 MH758095 Cho 
Aleyrodidae             
Bemisia tabaci South Korea N/A MH757713 MH758153 N/A MH757820 N/A MH757924 MH757981 MH758040 MH758096 Park 
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3.2. DNA extraction, amplification, sequencing and alignment 

 

Total genomic DNA was extracted from single individuals using a DNeasy Blood and 

Tissue kit (QIAGEN, Germany) and following the manufacturer’s protocol. To keep voucher 

specimens, we used a non-destructive DNA extraction protocol (Favret, 2005) with some 

modification. The samples were left in the lysis buffer with proteinase K solution at 56°C 

overnight. After incubation, the cleared cuticles were dehydrated and mounted on a microscopic 

slide or preserved in 99% ethanol to keep them as vouchers for future reference. The vouchers 

are deposited in the Insect Biosystematics Laboratory, Seoul National University (SNU), the 

Republic of Korea. Polymerase Chain Reaction (PCR) was performed with PTC-100 

thermocycler (MJ Research Inc., USA) using AccuPower PCR premix (BIONEER, Korea). A 

reaction mixture (20 µl) contained 1 unit of Top DNA polymerase (BIONEER, Korea), 250 µM 

of dNTP, 10 mM of Tris-HCL, 30 mM of KCL and 1.5 mM of MgCl2, 1 µl of each primers (10 

pM) and 5–20 ng of template DNA. The primers used for PCR amplification and conditions are 

listed in Table 9. We amplified three mitochondrial (COI-tRNAleu-COII, 12S, 16S) and five 

nuclear (18S, 28S D2, 28S D3, 28S D6–7a, 28S D9–10) fragments (see Table 9). The PCR 

products were cleaned using a QIAquick PCR purification kit (QIAGEN, Inc.) and directly 

sequenced using automated sequencer (ABI PrismH 3730 XL DNA Analyzer) at Macrogen, Inc. 

(Seoul, Korea). All sequences were initially assembled and examined using SeqMan pro ver. 

7.1.0 (DNA star, Inc., USA). Alignment for the DNA sequences were conducted by using online 

utility MAFFT ver. 7 alignment package (Katoh et al., 2002, 2005; Katoh & Toh, 2008) via the 

online server (http://mafft.cbrc.jp/alignment/software/). The COI-tRNAleu-COII sequences were 

aligned using the FFT–NS–I strategy implemented by the MAFFT online server using the default 

http://mafft.cbrc.jp/alignment/software/)
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setting. The Q–INS–I strategy was chosen for the All rDNA genes using the default setting 

which considers RNA secondary structure and small data sets (Katoh et al., 2005) and the 

alignments were then checked and adjusted manually using MEGA 6 (Tamura et al., 2013). 

Ambiguous sites were excluded using GBLOCK 0.91b with half-option (Castresana, 2000; 

Talavera & Cstresana, 2007). Finally, all genes were combined using SequenceMatrix MacOSX 

1.8 (Vaidya et al., 2011). 
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TABLE 9. Primers and PCR conditions used in the molecular phylogenetic analyses. 
Gene region Primer  condition reference 

COI-tRNAleu-COII UEA9 GTAAACCTAACATTTTTTCCTCAACA Katoh et al. (2013) Lunt et al. (1996) 
 C2-N-3389 TCATAAGTTCARTATCATTG Katoh et al. (2013) Simon et al. (1994) 
 DP1 GTTAGTAGTGGGTTATTAAGTTCRTC Katoh et al. (2013) Percy (2003) 
 DP2 CGATAATTTTAATTGTTAGTAGYGG Katoh et al. (2013) Percy (2003) 
 UEA9-MOD GGTATGCCTCGTCGTTATTCTAAYTAYC Katoh et al. (2013) Percy (2003) 

12S SR-N-14588 AAACTAGGATTAGATACCCTATTAT Percy (2003) Simon et al. (1994) 
 SR-J-14233 AAGAGCGACGGGCGATGTGT Percy (2003) Simon et al. (1994) 

16S 16SR21 GCGTGTTTATCAAAAACAT Katoh et al. (2013) Yeh et al. (1997) 
 16S22 CCGGTCTGAACTCAGATCA Katoh et al. (2013) Yeh et al. (1997) 

18S 18S 1F TACCTGGTTGATCCTGCCAGTAG Ouvrard et al. (2000) Cryan et al. (2004) 
 18S b3.9 TGCTTTRAGCACTCTAA Ouvrard et al. (2000) Whiting et al. (1997) 
 18S a0.7 ATTAAAGTTGTTGCGGTT Ouvrard et al. (2000) Whiting et al. (1997) 
 18S bi GAGTCTCGTTCGTTATCGGA Ouvrard et al. (2000) Whiting et al. (1997) 
 18S a2.0 ATGGTTGCAAAGCTGAAAC Ouvrard et al. (2000) Whiting et al. (1997) 
 18S 9R GATCCTTCCGCAGGTTCACCTAC Ouvrard et al. (2000) Whiting (2002) 

28S D2 28S P1 AGTCGKGTTGCTTGAKAGTGCAG Jung & Lee (2012) Hillis & Dixon (1991) 
 28S M1 TTGGTCCGTGTTTCAAGACGGG Jung & Lee (2012) Hillis & Dixon (1991) 

28S D3 28S DD GGGACCCGTCTTGAAACAC Jung & Lee (2012) Hillis & Dixon (1991) 
 28S FF TTACACACTCCTTAGCGGAT Jung & Lee (2012) Hillis & Dixon (1991) 

28S D6–7a 28S EE CCGCTAAGGAGTGTGTAA Jung & Lee (2012) Hillis & Dixon (1991) 
 28S MM GAAGTTACGGATCTARTTTG Jung & Lee (2012) Hillis & Dixon (1991) 

28S D9–10 28S V GTAGCCAAATGCCTCGTCA Jung & Lee (2012) Hillis & Dixon (1991) 
 28S X CACAATGATAGGAAGAGCC Jung & Lee (2012) Hillis & Dixon (1991) 
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3.3 Phylogenetic analyses 

 

Phylogenetic relationships were reconstructed using partitioned analyses in IQ-TREE 

1.6.2 (Nguyen et al., 2015; Chernomor et al., 2016) for maximum likelihood (ML) and 

MRBAYES 3.2.6 (Ronquist et al., 2012) for Bayesian inference (BI). We partitioned the dataset 

into 5 partitions to allow independent rates of evolution. For the ML analysis IQ-TREE tested the 

best-fit substitution models and best-fit partition scheme automatically selected by the software 

for each of the gene partitions according to the Bayesian information criterion (Chernomor et al., 

2016; Kalyaanamoorthy et al., 2017). We performed an unlinked edge model in IQ-TREE, where 

each partition has its own set of branch lengths and independent evolutionary rates (Nguyen et al., 

2015). IQ-Tree executed the following tests to determine node support for the ML analysis: 1000 

bootstrap pseudoreplicates (BS), 5000 ultrafast bootstrap pseudoreplicates (UFBoots; Hoang et 

al., 2018) and 1000 replicates for the Shimodaira-Hasegawa approximate likelihood ratio test 

(SH-aLRT; Anisimova et al., 2011). 

The BI analysis was performed using a GTR+I+G model with specific model scores for 

each partition, four chains (three heated and one cold) were run, starting from a random tree and 

proceeding for 10 million Markov Chain Monte Carlo (MCMC) generations, sampling the chains 

every 100th cycle using the partitions produced by IQ-TREE 1.6.2. Burn–in was set at 10% of 

the sampled number of trees. Convergence was confirmed by graphically monitoring likelihood 

values. A majority-rule 50% consensus tree was constructed from the remaining trees to estimate 

posterior probability (PP). Both ML and BI trees were visualized using FIGTREE v. 1.4 

(http://tree.bio.ed.ac.uk/software/figtree/). 
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4. Results 

 

The aligned character sets used for the analyses consisted of 580 bp of COI-tRNAleu-COII, 

326 bp of 12S, 448 bp of 16S, 1968 bp of 18S, 257 bp of 28S D2, 514 bp of 28S D3, 634 bp of 

28S D6–7a and 588 bp of 28S D9–10; a total of concatenated 5315 bp were used for partitioned 

analyses. IQ-TREE identified 2392 distinct patterns, 1777 parsimony-informative sites, 870 

singleton sites and 2668 constant sites.  

The recovered phylogenetic relationships were largely congruent under both ML and BI 

analyses. The monophyly of the superfamily Psylloidea was strongly supported (100% BS, 100% 

UFBoots, 100% SH-aLRT, and 100% PP). Within the Psylloidea, Phacopteronidae was sister to 

all the other families. The Phacopteronidae included a single species in our dataset, therefore the 

monophyly of the family could not be tested. At the family level, Homotomidae, Carsidaridae, 

Triozidae and Psyllidae were strongly supported as monophyletic taxa. Three remaining families 

in the sense of Burckhardt & Ouvrard (2012) were recovered as paraphyletic (Liviidae) or 

polyphyletic (Aphalaridae and Calophyidae) in the resulting topology (Fig. 16).  
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FIGURE 16. A majority-rule 50% consensus BI tree of Psylloidea with four support values (BS, 

UFBoots, SH-aLRT, PP), a resulting from a partitioned analyses of concatenated DNA sequence 

data from eight gene fragments (COI-tRNAleu-COII, 12S, 16S, 18S, 28S D2, 28S D3, 28S D6–7a, 

28S D9–10). Bootstrap values less than 50% are omitted and the branches supports are also 

presented in 2 × 2 color-coded boxes in major nodes.  
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The polyphyly of Calophyidae was due to the genus Cecidopsylla Kieffer, 1905 (currently 

classified in Calophyidae: Mastigimatinae) which was found to be sister to all other Psylloidea 

taxa in our analysis except the Phacopteronidae with a strong support (100% BS, 100% UFBoots, 

100% SH-aLRT, and 100% PP) while Toonapsylla Burckhardt, 2018 (Mastigimatinae) clustered 

in one clade together with Livia Latreille, 1802 (Liviidae: Liviinae) and Calophya Löw, 1879 

(Calophyinae) was placed as the sister-group to Triozidae with a weak to moderate support (Fig. 

16).  

The Aphalaridae, excluding Pachypsyllinae (represented in the analysis by the genus 

Celtisaspis Yang & Li, 1982), were recovered as paraphyletic, with Spondyliaspidinae highly 

supported as sister to the other subfamilies (90% BS, 98% UFBoots, 96.5% SH-aLRT, and 99.9% 

PP). Rhinocolinae and Togepsyllinae formed a monophyletic clade (63% UFBoots, 78.7% SH-

aLRT, and 92% PP) but the topology was different in ML and the former was clustered with 

Aphalarinae with low support value (37% BS). Aphalarinae was supported as monophyletic (59% 

UFBoots, 85.5% SH-aLRT, and 97.8% PP), with Epheloscyta Loginova, 1976 highly supported 

as a sister to other genera examined (all support values 100%).  

Another highly supported clade was composed of Carsidaridae, Homotomidae and 

Pachypsyllinae (99% BS, 100% UFBoots, 99.8% SH-aLRT, and 100% PP). The latter formed a 

supported clade together with Homotomidae (67% BS, 90% UFBoots, 61.7% SH-aLRT, and 96% 

PP). Thus, Pachypsyllinae, currently classified in Aphalaridae, was not found to be closely 

related to other aphalarid subfamilies and made Aphalaridae sensu Burckhardt & Ouvrard (2012) 

polyphyletic. The Homotomidae clade was well supported (100% BS, 100% UFBoots, 100% 

SH-aLRT, and 100% PP) and composed of two well-supported monophyletic groups 

corresponding to Macrohomotoma Kuwayama, 1978 and Moriphila Burckhardt & Cho, 2018 + 
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Homotoma Guérin-Méneville, 1844 (85% BS, 96% UFBoots, 96.4% SH-aLRT, and 100% PP), 

respectively. The Carsidaridae clade, composed of Carsidara Walker, 1869 and Tenaphalara 

Kuwayama, 1908, was highly supported as well (100% BS, 100% UFBoots, 99.9% SH-aLRT, 

and 100% PP). 

The Liviidae sensu Burckhardt & Ouvrard (2012) was revealed as paraphyletic. However, 

the clades potentially representing its subfamilies received a strong support: Euphyllurinae (100% 

BS, 100% UFBoots, 100% SH-aLRT, and 100% PP), represented in the analysis by Euphyllura 

Foerster, 1848 and Syringilla Loginova, 1967, and Liviinae (88% BS, 98% UFBoots, 92.1% SH-

aLRT, and 100% PP), containing Livia and Toonapsylla. 

The Triozidae was recovered as monophyletic (67% BS, 91% UFBoots, 92.7% SH-aLRT, 

and 100% PP) and composed of two clades: (Bactericera + Baeoalitriozus + Epitrioza + 

Eotrioza) and (Heterotrioza + Neotrioza + Stenopsylla + Trioza + Trichochermes) but intra-clade 

relationships were not resolved for incongruent topologies from each analysis and low support 

values, especially for BS and UFBoots (Fig. 16). 

The monophyly of Psyllidae including all five currently recognized subfamilies (i.e. 

Aphalaroidinae, Macrocorsinae, Acizziinae, Ciriacreminae, and Psyllinae) was strongly 

supported (98% BS, 100% UFBoots, 99.9% SH-aLRT, and 100% PP). Aphalaroidinae 

(represented by the genus Yangus) was recovered as a sister to all other Psyllidae included in the 

study, with a good support (83% BS, 94% UFBoots, 97.9% SH-aLRT, and 100% PP). 

Macrocorsinae formed a well-supported clade (74% BS, 64% UFBoots, 84.8% SH-aLRT, and 

100% PP) with Colophorina Capener, 1973 well supported (74% BS, 89% UFBoots, 99.1% SH-

aLRT, and 100% PP) as sister to Epiacizzia Li, 2002 + Trisetipsylla Yang & Li, 1984 (85% BS, 

95% UFBoots, 99% SH-aLRT, and 100% PP). The relationships of Acizziinae within Psyllidae 
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were not clear due to a poor support of topologies which were moreover not congruent in ML 

and BI analyses. Finally, Psyllinae were supported as monophyletic and sister to Ciriacreminae 

(Heteropsylla Crawford, 1914) (91% BS, 99% UFBoots, 98.2% SH-aLRT, and 100% PP). 

 

5. Discussion 

 

The results of our phylogenetic analyses are largely congruent with those of the 

phylogenomic study by Percy et al. (2018). Particularly, we confirmed the polyphyly of the 

families Aphalaridae and Calophyidae in the sense of Burckhardt & Ouvrard (2012). Liviidae 

sensu Burckhardt & Ouvrard (2012) was recovered as paraphyletic in our study while it was 

polyphyletic in Percy et al. (2018). However, our dataset did not include the genera Diaphorina 

Löw, 1880 and Katacephala Crawford, 1914 classified in Liviidae: Euphyllurinae by Burckhardt 

& Ouvrard (2012) but found to be members of the clade composed of Calophyinae, Psyllidae and 

Triozidae instead of Euphyllurinae by Percy et al. (2018). Despite missing Diaphorina and 

Katacephala, a close relationship of Calophyinae, Triozidae and Psyllidae within one clade could 

be strongly supported also by our data. The families Psyllidae and Triozidae were supported in 

our analysis as monophyletic in their current circumscription (Burckhardt & Ouvrard, 2012), as 

were Carsidaridae and Homotomidae; the latter two taxa are shown here to be closely related to 

each other and Pachypsyllinae (part of Aphalaridae of Burckhardt & Ouvrard, 2012). Also these 

results are congruent with Percy et al. (2018). Here below we present more specific discussions 

on some points and focus on discordances between our results, current classification and the 

study by Percy et al. (2018). 
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5.1. Early diversification of extant Psylloidea and the status of Aphalaridae 

 

Percy et al. (2018) suggested that the most likely scenario for the earliest diversification 

of Psylloidea was a paraphyletic Aphalaridae as the sister group to the remaining Psylloidea. 

However, the basal nodes of their phylogenetic trees received a weak support and the topologies 

were partly incongruent in their analyses based on different combinations of genomic data and 

taxa. Percy et al. (2018) postulated that this difficulty to recover the phylogeny at the base of the 

tree could indicate a period of rapid diversification early in the evolution of extant Psylloidea. 

In our analysis, Phacopteronidae was strongly supported as a sister-group to the remaining 

Psylloidea. Phacopteronidae constitutes a relatively small pantropical group which is easily 

diagnosable by a number of morphological autapomorphies (Hollis, 2004; Malenovský & 

Burckhardt, 2009 and unpublished data; Luo et al., 2018) but its affinities to other groups of 

Psylloidea have been obscure. Current phacopteronid genera were originally classified in 

Pauropsyllinae (based on the genus Pauropsylla Rübsaamen, 1899, now Triozidae; Crawford, 

1914), as members of broadly conceived Ciriacreminae (now Psyllidae; Heslop-Harrisson, 1958), 

Carsidaridae (Becker-Migdisova, 1973) or Aphalaridae (Klimaszewski, 1964), until they were 

given the rank of family by White & Hodkinson (1985). White & Hodkinson (1985) suggested 

that Phacopteronidae was the sister-group of Homotomidae and that the two families together 

formed the sister-group of Triozidae and Carsidaridae. Such a hypothesis is, however, neither 

supported by morphological data (Hollis, 1987; Hollis & Broomfield, 1989), nor molecular 

evidence. Percy et al. (2018) found Phacopteronidae nested within a paraphyletic Aphalaridae in 

most of their phylogenomic analyses but reported instability in the basal portion of the tree; 

interestingly, Phacopteronidae were also recovered (albeit unsupported) as sister to the rest of 
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Psylloidea with their reduced-taxon set. The systematic relationships of the Phacopteronidae thus 

still need to be addressed in future studies to find out possible causes for this incongruence.  

The Aphalaridae currently contains five probably monophyletic subfamilies, viz. 

Aphalarinae, Pachypsyllinae, Rhinocolinae, Spondyliaspidinae and Togepsyllinae, each of them 

being morphologically distinct (Burckhardt & Ouvrard, 2012). The latter three share a usually 

tubercular or knob-like meracanthus rather than a well-developed conical meracanthus (present 

in Aphalarinae, Pachypsyllinae and other Psylloidea) and Burckhardt & Ouvrard (2012) 

suggested that this feature may constitute a synapomorphy of the three subfamilies together, 

However, the sister-group relationship of Rhinocolinae and Spondyliaspidinae could not be 

strongly supported by phylogenomic data (Percy et al., 2018). The topology of our tree places 

Spondyliaspidinae as a sister-group to the remaining Aphalaridae and other Psylloidea except 

Phacopteronidae and Cecidopsylla. The study by Percy et al. (2018) did not include 

Togepsyllinae. Here we provide the first DNA sequences for this small subfamily including just 

two genera with many distinctive morphological characters recently reviewed in detail by Luo et 

al. (2017). In our analysis, Togepsyllinae clustered together with Rhinocolinae. Although this 

relationship was only weakly supported, it is likely that some Togepsyllinae characters distinct 

from other extant Psylloidea, such as wax-secreting plates on abdominal sternites of adults and 

half-modified hind legs with a reduced capacity of jumping, represent autapomorphies and 

secondary reductions rather than symplesiomorphies shared with Aleyrodoidea and extinct 

Mesozoic stem-groups of Psylloidea, respectively. This would support the opinion of Ouvrard et 

al. (2010) rather than Li (2011) who classified Togepsyllinae as a separate superfamily 

“Hemipteripsylloidea” supposed to represent a primitive member of “Psyllomorpha”. 
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The Aphalarinae formed a well-supported monophyletic clade in our analysis in 

accordance with Burckhardt & Ouvrard (2012), Burckhardt & Queiroz (2013) and Percy et al. 

(2018).  

Finally, the genus Celtisapis representing Pachypsyllinae, another small subfamily with 

three described genera considered to be member of Aphalaridae until recently (Burckhardt & 

Ouvrard, 2012), formed a well-supported clade together with Carsidaridae and Homotomidae in 

our analyses. Previously Pachypsyllinae was classified within Spondyliaspididae by White & 

Hodkinson (1985) who postulated that the former was closely related to the genera Phellopsylla 

Taylor, 1960, Euphalerus Schwarz, 1904 and Retroacizzia Heslop-Harrison, 1961, the latter two 

of which are currently members of Psyllidae: Macrocorsinae (Burckhardt & Ouvrard, 2012). 

Both Hall et al. (2016) and Percy et al. (2018) found the nominotypic genus Pachypsylla Riley, 

1883 to be a well-supported sister-group of Carsidaridae within a clade including also 

Homotomidae but not closely related to Spondyliaspidinae, other Aphalaridae or Macrocorsinae 

sensu Burckhardt & Ouvrard (2012). Our topology differed from Hall et al. (2016) and Percy et 

al. (2018) in that we found a moderate support for a sister-group relationship of Celtisapis to the 

Homotomidae instead of Carsidaridae. Pachypsyllinae taxa share with Homotomidae a bipartite 

male proctiger (cf. Tuthill, 1943; Hollis & Broomfield, 1989; Li, 2011) which may be considered 

a putative synapomorphy and another support for the Homotomidae + Pachypsyllinae clade. All 

Pachypsyllinae are associated with the plant genus Celtis (Rosales: Cannabaceae; Ouvrard 2018). 

Also the host plants of Homotomidae are within Rosales: all homotomids develop on Moraceae 

(Burckhardt et al., 2018a), while Carsidaridae are probably restricted to Malvales (Hollis, 1987; 

Ouvrard et al., 2015) but the polarity of this character is unclear. On the other hand, 

Pachypsyllinae lack many diagnostic features of Homotomidae and Carsidaridae, such as horn-
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like processes or tubercles on the metapostnotum (cf. Hollis & Broomfield, 1989; Burckhardt et 

al. 2018). More detailed studies are needed to solve the phylogenetic relationships among 

Carsidaridae, Homotomidae and Pachypsyllinae. 

 

5.2. Polyphyly of Calophyidae and the status of Mastigimatinae 

 

The Calophyidae currently comprises five probably monophyletic subfamilies, viz. 

Atmetocraniinae, Calophyinae, Mastigimatinae, Metapsyllinae, and Symphorosinae; however, no 

morphological or molecular support for the monophyly of all these taxa together has been found 

yet, although Atmetocraniinae, Calophyinae and Metapsyllinae may be closely related based on 

morphology (Burckhardt & Ouvrard, 2012). The phylogenomic analysis by Percy et al. (2018) 

included only three calophyid genera from two subfamilies: Calophya and Strogylocephala 

Crawford, 1917 (both Calophyinae) and Mastigimas Enderlein, 1921 (Mastigimatinae). Our 

study included three genera of the same subfamilies: Calophya, Cecidopsylla and Toonapsylla 

(the latter two currently assigned to Mastigimatinae; Burckhardt et al., 2018b). While 

Calophyinae was found to be closely related to Psyllidae and Triozidae (and the genus 

Diaphorina), Mastigimatinae was placed outside of this „PTCD clade“ in both studies with a 

noteworthy difference. Mastigimas was found to be a sister-group to Liviidae and the PTCD 

clade (Percy et al., 2018). In contrast, Cecidopsylla was well-supported as a sister-group to all 

Psylloidea except Phacopteronidae and Toonapsylla received a high support as a sister-taxon to 

Livia (Liviidae: Liviinae) in our study.  

Mastigimatinae is a small group defined by Burckhardt & Ouvrard (2012) based on 

morphological characters of immatures (weakly sclerotised larvae lacking specialised setae, with 
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7–10 segmented antenna and tarsal arolium shorter than claws, lacking petiole, with unguitractor) 

and currently containing five genera (Burckhardt et al., 2018b). Burckhardt & Ouvrard (2012) 

and Burckhardt et al. (2013) suggested that the Neotropical genus Mastigimas and the Oriental 

Bharatiana Mathur, 1973 are sister-taxa because of their similarities in morphology as well as 

host plants (the Meliaceae genera Cedrela and Toona). According to Burckhardt et al. (2018b), 

the monotypic genus Toonapsylla Burckhardt, 2018 recently described to accomodate the 

Oriental species Psylla cedrelae Kiefer, 1905 associated with Toona, is closely related to 

Mastigimatinae. Based on our molecular data, we confirm Burckhardt’s et al. (2018b) opinion 

that Toonapsylla cedrelae is not closely related to Psylla Geoffroy, 1762 (Psyllidae). However, 

its relationships to Mastigimas, Bharatiana and Liviinae should be further tested as Toonapsylla 

differs in a number of diagnostic characters from both these genera and the subfamily (cf. 

Burckhardt & Mifsud, 2003), e.g. in the presence of well-developed genal processes. The 

complicated structure of the distal segment of the aedeagus in Toonapsylla which bears three 

pairs of strongly sclerotised processes (cf. Mathur, 1975; Burckhardt et al., 2018b) is similar to 

the Oriental genus Epipsylla Kuwayama, 1908 (cf. Li et al., 2015) which is currently classified in 

Liviidae: Euphyllurinae (Burckhardt & Ouvrard, 2012) and Toonapsylla and Epipsylla might be 

closely related. 

The remaining two genera of Mastigimatinae sensu Burckhardt & Ouvrard (2012) and 

Burckhardt et al. (2018), i.e. the Oriental-Australasian Cecidopsylla and the Oriental Synpsylla 

Yang, 1984 are similar to each other in the long genal processes and the forewing venation while 

they differ from Mastigimas, Bharatiana and Toonapsylla in the arrangement of metatibial spurs 

and host-plant relationships (Burckhardt, 1991; Burckhardt & Ouvrard, 2012; Yang et al., 2009; 

Burckhardt et al., 2018b). These differences, together with our molecular data, indicate that at 



571 

least Cecidopsylla (for which Li, 2011 established a monotypic family Cecidopsyllidae) is not 

closely related to Mastigimas. In conclusion, Mastigimatinae of Burckhardt & Ouvrard (2012) 

are probably polyphyletic and need to be redefined.  

 

5.3. Systematic relationships within Psyllidae 

 

The Psyllidae comprises 5 subfamilies, i.e. Acizziinae, Aphalaroidinae, Ciriacreminae, 

Macrocorsinae, and Psyllinae (Burckhardt & Ouvrard, 2012). We sampled all of them in our 

analysis. The monophyly of Psyllidae and, to a large extent, also the monophyly of each of its 

individual subfamilies received high support based on our dataset. Percy et al. (2018) analyzed a 

larger set of taxa and found a few genera of Aphalaroidinae, Ciriacreminae and Psyllinae to be 

probably misplaced in the current classification at subfamily level which means that the concepts 

of these subfamilies, although probably largely valid, should be refined. In this respect, our 

analysis suggested that the genus Insnesia Tuthill, 1964 should be transferred from Ciriacreminae 

to Psyllinae and that Trisetipsylla Yang & Li, 1984 (currently placed in Psyllinae) is probably 

closely related to Epiacizzia Li, 2002 within Macrocorsinae. We were also able to confirm the 

systematic position of Cornopsylla Li, 1994 within Psyllinae, recently proposed by Luo et al. 

(2013) based on morphological evidence. 

Based on Percy et al. (2018) and our data, the following phylogenetic relationships among 

subfamilies can be suggested. The Aphalaroidinae constitute a sister-group to all other Psyllidae 

in its current sense. Ciriacreminae is supported as a sister group to Psyllinae. The relationships of 

Acizziinae and Macrocorsinae were not resolved or received a weak support in our study. 

According to Percy et al. (2018) Acizziinae is a sister-group to the remaining Psyllidae except 
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Aphalaroidinae and the genera Katacephala and Platycorypha Tuthill while Macrocorsinae is a 

sister-group to Ciriacreminae + Psyllinae.  

Similarly to Percy et al. (2018), also our analysis could partly demonstrate the artificial 

nature of the two large genera of Psyllinae, Cacopsylla Ossiannilsson, 1970 and Psylla, which 

has been long suspected (e.g. by Burckhardt & Ouvrard, 2012). To solve the problems with the 

circumscription and redefinition of these and other genera of Psyllinae a detailed study with a 

much broader taxon sampling is definitely required. We propose just one small nomenclatorial 

change here reflecting the fact that based on our molecular data, Psylla longicauda Konovalova, 

1986, associated with Prunus padus (Rosaceae), is not closely related to P. alniformosaesugana 

Lauterer, Yang & Fang; the latter species, in turn, is closely related to P. alni (Linnaeus, 1758), 

the type species of Psylla (Lauterer et al., 1988), and probably belongs to a clade of additional 

species associated with Alnus and other Betulaceae (Percy et al., 2018). Therefore, Psylla 

longicauda is tentatively transferred here from Psylla to Spanioneura Foerster, 1848, resulting in 

Spanioneura longicauda (Konovalova, 1986), comb. nov. Including S. longicauda, Spanioneura 

currently includes six species associated with Buxus (Buxaceae) and Prunus (Drohojowska & 

Burckhardt, 2015; Ouvrard, 2018); more species, such as Psylla buxi (Linnaeus, 1758), should 

probably be also transferred from Psylla to Spanioneura in future (cf. Percy et al., 2018).  

 

6. Conclusion 

 

The congruence between most clades revealed by Percy et al. (2018) and in our study 

indicates that a consensual hypothesis on the phylogeny of Psylloidea can be reached. This will 

be necessary for a revision of the current formal classification of the group, since relatively many 
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current families, subfamilies and genera are probably artificial and need to be redefined. The 

poly-/paraphyly of Aphalaridae, Calophyidae and Liviidae may necessitate changes in the status 

of available family-group names, e.g. elevation of some currently valid subfamilies to the family 

rank and perhaps restoration of some other names from their current synonymy, along with 

necessary transfers of individual misplaced genera to keep the formally classified groups 

monophyletic. Further phylogenetic analyses should concentrate on the resolution of the 

currently incongruent or weakly supported relationships, particularly at the base of the Psylloidea 

phylogeny, not to speak of the detailed taxonomic needlework concerning the speciose genera 

Cacopsylla, Psylla and Trioza, their relatives and other groups. 

Both studies also showed the importance of a good taxon sampling – in a number of cases, 

para-/polyphyly of certain families or subfamilies could be demonstrated only because certain 

genera were included into the analysis. The analyses by Percy et al. (2018) provided a number of 

such examples, e.g. Diaphorina, Katacephala, Mastigimas, Platycorypha or even some so far 

undescribed taxa which could improve the resolution of some basal nodes of the psyllid tree of 

life (see Percy et al., 2018 for details). Despite a more modest taxon sampling, also our study 

could find an unexpected place in the phylogeny for a few genera which seem to be important to 

understand the evolution of Psylloidea, such as Cecidopsylla. Many of these aforementioned 

genera were considered “difficult” by previous authors for want of a sensible location within the 

psyllid classification, even after detailed morphological studies, and their position in the 

classification often changed (see e.g. the comments by Brown & Hodkinson, 1988 on 

Mastigimas and by Burckhardt, 1991 on Cecidopsylla). Percy et al. (2018) and our study 

demonstrate the potential of molecular data to resolve the relationships even for those few taxa 

for which no detailed morphological synapomorphy linking them with other genera or family 
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could have been found so far. At the same time, the new phylogenetic hypotheses generated by 

molecular data call for intensive continuation of morphology-based revisions including a 

thorough reevaluation of character homology, critical reevaluation of molecular data following 

the principle of „reciprocal enlightenment“ (Hennig, 1966; Beutel et al., 2018) and attempts to 

understand the evolution of Psylloidea in its biological context since there is not much sense in 

„naming clades without synapomorphies“ (Mooi & Gill, 2010). 
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FIGURES 17–24. Habitus. 17. Aphalara avicularis, adult male. 18. Aphalara fasciata, adult 

male. 19. Aphalara freji, adult male. 20. Aphalara jungsukae, adult male. 21. Craspedolepta 

formosa, adult male. 22. Craspedolepta formosa, adult female. 23. Craspedolepta yongjungi, 

adult male. 24. Craspedolepta yongjungi, adult female.  
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FIGURES 25–32. Habitus. 25. Craspedolepta yongjungi, fifth instar immature. 26. 

Rhodochlanis suaedicola, adult male. 27. Rhodochlanis suaedicola, adult female. 28. 

Rhodochlanis suaedicola, fifth instar immature. 29. Celtisaspis japonica, adult male. 30. 

Celtisaspis japonica, fifth instar immature. 31. Conical gall induced by Celtisaspis japonica. 32. 

Lerp on underside of a leaf of Celtis sinensis.  
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FIGURES 33–40. Habitus. 33. Rhusaphalara minimia, adult male. 34. Rhusaphalara minimia, 

adult female. 35. Rhusaphalara minimia, fifth instar immature. 36. Calophya nigra, teneral adult 

male. 37. Calophya nigra, adult female. 38. Calophya nigridorsalis, adult male. 39. Calophya 

nigridorsalis, adult female. 40. Calophya nigridorsalis, fifth instar immature.  
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FIGURES 41–48. Habitus. 41. Calophya phellodendricola, adult male. 42. Calophya 

phellodendricola, adult female. 43. Calophya phellodendricola, fifth instar immature. 44. 

Calophya shinjii, adult male. 45. Calophya shinjii, adult female. 46. Calophya shinjii, fifth instar 

immature. 47. Calophya verticornis, adult male. 48. Calophya verticornis, adult female.  
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FIGURES 49–56. Habitus. 49. Carsidara limbata, adult male. 50. Carsidara limbata, adult 

female. 51. Carsidara limbata, fifth instar immature. 52. Homotoma unifasciata, adult male. 53. 

Homotoma unifasciata, adult female. 54. Homotoma unifasciata, fifth instar immature. 55. 

Moriphila furva, adult male. 56. Moriphila furva, adult female. 
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FIGURES 57–64. Habitus. 57. Syringilla humerosa, adult female. 58. Syringilla humerosa, fifth 

instar immature. 59. egg mass of Syringilla humerosa. 60. Livia khaziensis, adult male. 61. 

Syntomoza magna, adult male. 62. Acizzia jamatonica, adult male winter form. 63. Acizzia 

jamatonica, adult female summer form. 64. Acizzia jamatonica, fifth instar immature. 
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FIGURES 65–72. Habitus. 65. Acizzia sasakii, adult male. 66. Acizzia sasakii, adult female. 67. 

Colophorina flavivittata, adult male. 68. Colophorina robinae, adult male. 69. Colophorina 

robinae, adult female. 70. Colophorina robinae, fifth instar immature. 71. Epiacizzia kuwayamai, 

adult male. 72. Epiacizzia kuwayamai, adult female. 
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FIGURES 73–80. Habitus. 73. Epiacizzia kuwayamai, fifth instar immature. 74. Anomoneura 

mori, adult male. 75. Anomoneura mori, teneral adult female. 76. Anomoneura mori, fifth instar 

immatures. 77. Cacopsylla abdominalis, adult male. 78. Cacopsylla abdominalis, adult female. 

79. Cacopsylla albopontis, adult female. 80. Cacopsylla araliae, adult male winter form.  
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FIGURES 81–88. Habitus. 81. Cacopsylla araliae, adult female summer form. 82. Cacopsylla 

araliae, fifth instar immature. 83. Microhabitat of Cacopsylla araliae, interpetiolar space of 

Aralia elata. 84. Cacopsylla baccatae, teneral adult male. 85. Cacopsylla baccatae, fifth instar 

immature. 86. Cacopsylla bibari, adult male. 87. Cacopsylla bibari, adult female. 88. Cacopsylla 

bibari, fifth instar immature.  
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FIGURES 89–96. Habitus. 89. Cacopsylla burckhardti, teneral adult male. 90. Cacopsylla 

burckhardti, adult female. 91. Cacopsylla burckhardti, fifth instar immature. 92. Cacopsylla 

coccinea, adult male. 93. Cacopsylla coccinea, adult female. 94. Cacopsylla coccinea, fifth instar 

immatures. 95. Cacopsylla elaeagni, adult male. 96. Cacopsylla elaeagni, adult female.  
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FIGURES 97–104. Habitus. 97. Cacopsylla elaeagni, fifth instar immature. 98. Cacopsylla 

elaeagnicola, adult male. 99. Cacopsylla elaeagnicola, teneral adult female. 100. Cacopsylla 

fatsiae, adult male. 101. Cacopsylla fatsiae, teneral adult female. 102. Cacopsylla fatsiae, fifth 

instar immature. 103. Cacopsylla fulguralis, adult male. 104. Cacopsylla fulguralis, adult female.  
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FIGURES 105–112. Habitus. 105. Cacopsylla hederae, adult male. 106. Cacopsylla hederae, 

adult female. 107. Cacopsylla jukyungi, adult male winter form. 108. Cacopsylla jukyungi, adult 

female summer form. 109. Cacopsylla jukyungi, fifth instar immature. 110. Cacopsylla 

lineaticeps, adult female. 111. Cacopsylla maculatili, adult male winter form. 112. Cacopsylla 

maculatili, adult female winter form. 
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FIGURES 113–120. Habitus. 113. Cacopsylla maculatili, adult male summer form. 114. 

Cacopsylla maculatili, adult female summer form. 115. Cacopsylla mali, adult male. 116. 

Cacopsylla mali, adult female. 117. Cacopsylla mali, fifth instar immature. 118. Cacopsylla 

moiwasana, adult female. 119. Cacopsylla nopeunsanicola, adult male. 120. Cacopsylla 

nopeunsanicola, adult female.  
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FIGURES 121–128. Habitus. 121. Cacopsylla nopeunsanicola, fifth instar immature. 122. 

Cacopsylla peninsularis, adult male. 123. Cacopsylla peninsularis, adult female. 124. Cacopsylla 

pseudosieboldiani, adult male. 125. Cacopsylla pseudosieboldiani, adult female. 126. Cacopsylla 

pseudosieboldiani, fifth instar immature. 127. Cacopsylla pseudoviburni, adult male. 128. 

Cacopsylla pseudoviburni, adult female. 
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FIGURES 129–136. Habitus. 129. Cacopsylla pulchra, adult female. 130. Cacopsylla 

sandolbaea, adult male. 131. Cacopsylla sandolbaea, adult female. 132. Cacopsylla sandolbaea, 

overwintering second instar immatures. 133. Cacopsylla sandolbaea, fifth instar immature. 134. 

Cacopsylla sangjaei, adult male. 135. Cacopsylla sangjaei, adult female. 136. Cacopsylla 

sangjaei, fifth instar immature.  
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FIGURES 137–144. Habitus. 137. Cacopsylla satsumensis, adult male. 138. Cacopsylla 

satsumensis, adult female. 139. Cacopsylla satsumensis, fifth instar immature. 140. Cacopsylla 

tobirae, adult male. 141. Cacopsylla tobirae, adult female. 142. Cacopsylla tobirae, fifth instar 

immature. 143. Cacopsylla viburnicola, adult male. 144. Cacopsylla viburnicola, adult female.  
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FIGURES 145–152. Habitus. 145. Cyamophila floribundae, adult female. 146. Cyamophila 

hexastigma, adult male. 147. Cyamophila hexastigma, adult female. 148. Cyamophila willieti, 

adult male summer form. 149. Cyamophila willieti, adult female winter form. 150. Cyamophila 

willieti, fifth instar immature. 151. Psylla alniformosanaesuga, adult male. 152. Psylla 

alniformosanaesuga, adult female. 
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FIGURES 153–160. Habitus. 153. Psylla alniformosanaesuga, fifth instar immature. 154. 

Spanioneura longicauda, teneral adult male. 155. Spanioneura longicauda, adult female. 156. 

Spanioneura longicauda, fifth instar immature. 157. Bactericera calcarata, adult male. 158. 

Bactericera distinctissima, adult male. 159. Bactericera distinctissima, adult female. 160. 

Bactericera gobica, adult male.  
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FIGURES 161–168. Habitus. 161. Bactericera gobica, adult female. 162. Bactericera 

koreostriola, adult male. 163. Bactericera koreostriola, adult female. 164. Bactericera 

myohyangi, adult female. 165. Bactericera yamagishii, adult male. 166. Bactericera yamagishii, 

adult female. 167. Eotrioza ussuriensis, adult male. 168. Eotrioza ussuriensis, adult female.  
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FIGURES 169–176. Habitus. 169. Epitrioza mizuhonica, teneral adult male. 170. Epitrioza 

mizuhonica, adult female. 171. Epitrioza mizuhonica, fifth instar immature. 172. Epitrioza 

yasumatsui, adult male. 173. Epitrioza yasumatsui, teneral adult female. 174. Epitrioza 

yasumatsui, fifth instar immature. 175. Heterotrioza chenopodii, adult male 176. Heterotrioza 

chenopodii, adult female.  
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FIGURES 177–184. Habitus. 177. Trichochermes grandis, adult male. 178. Trichochermes 

grandis, adult female. 179. Trioza breviata, adult female. 180. Trioza chilgia, teneral adult male. 

181. Trioza chilgia, adult female. 182. Trioza cinnamomi, adult male. 183. Trioza cinnamomi, 

adult female. 184. Trioza cinnamomi, fifth instar immature.  
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FIGURES 185–192. Habitus. 185. Pit galls induced by Trioza cinnamomi. 186. Trioza 

machilicola, adult female. 187. Trioza machilicola, second instar immatures. 188. Fifth instar 

immature mummy of Trioza machilicola. 189. Pit galls and symptom of Trioza machilicola. 190. 

Trioza nigra, adult male. 191. Trioza nigra, adult female. 192. Trioza nigra, fifth instar immature.  
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FIGURES 193–200. Habitus. 193. Trioza quercicola, adult male. 194. Trioza quercicola, adult 

female. 195. Trioza rhamnisuga, adult female. 196. Trioza rhamnisuga, fifth instar immature. 

197. Parasitized fourth instar immature of Trioza rhamnisuga. 198. Trioza stackelbergi, adult 

male. 199. Trioza stackelbergi, adult female. 200. Enclosed gall induced by Trioza stackelbergi. 
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FIGURES 201–206. Rhodochalnis suaedicola, adult. 201. Head, dorsal view. 202. Forewing, 

dashed line represents the areas with surface spinules. 203. Male terminalia, in profile. 204. 

Female terminalia, in profile. 205. Paramere, inner surface. 206. Distal segment of aedeagus. 

Scale = 0.1 mm. 
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FIGURES 207–209. Rhodochlanis suaedicola, fifth instar immature. 207. Habitus, dorsal aspect 

(left) and ventral aspect (right). 208. Frontal head margin and antenna. 209. Caudal plate margin 

and circumanal ring. Scale = 0.1 mm. 

® 

FIGURES 210–216. Carsidara limbata, adult. 210. Head, dorsal view. 211. Forewing, dashed 

line in cell c+sc represents the area with surface spinules. 212. Male terminalia, in profile. 213. 

Female terminalia, in profile. 214. Paramere, from behind. 215. Paramere, inner surface. 216. 

Distal segment of aedeagus, in profile. Scale = 0.1 mm. 
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FIGURES 217–222. Moriphila furva, adult. 217. Head, dorsal view. 218. Forewing, dashed line 

represents the areas with surface spinules. 219. Male terminalia, in profile. 220. Female 

terminalia, in profile. 221. Paramere, inner surface. 222. Distal segment of aedeagus. Scale = 0.1 

mm. 
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FIGURES 223–228. Cacopsylla baccatae, adult. 223. Head, dorsal view. 224. Forewing, dashed 

line represents the areas with surface spinules. 225. Male terminalia, in profile. 226. Female 

terminalia, in profile. 227. Paramere, inner surface. 228. Distal segment of aedeagus. Scale = 0.1 

mm. 
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FIGURES 229–230. Cacopsylla baccatae, fifth instar immature. 229. Habitus, dorsal aspect (left) 

and ventral aspect (right). 230. Circumanal ring. Scale = 0.1 mm. 



 

Appendix 2. Line drawings 

651 

FIGURES 231–236. Cacopsylla burckhardti, adult. 231. Head, dorsal view. 232. Forewing, 

dashed line represents the surface spinule area. 233. Male terminalia, in profile. 234. Female 

terminalia, in profile. 235. Paramere, inner surface. 236. Distal segment of aedeagus. Scale = 0.1 

mm. 
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FIGURES 237–242. Cacopsylla jukyungi, adult. 237. Head, dorsal view. 238. Forewing, dashed 

line represents the surface spinule area. 239. Male terminalia, in profile. 240. Female terminalia, 

in profile. 241. Paramere, inner surface. 242. Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 243–248. Cacopsylla maculatili, adult (summer form). 243. Head, dorsal view. 244. 

Forewing, dashed line represents the surface spinule area. 245. Male terminalia, in profile. 246. 

Female terminalia, in profile. 247. Paramere, inner surface. 248. Distal segment of aedeagus. 

Scale = 0.1 mm. 



 

Appendix 2. Line drawings 

654 

FIGURES 249–254. Cacopsylla maculatili, adult (winter form). 249. Head, dorsal view. 250. 

Forewing, dashed line represents the surface spinule area. 251. Male terminalia, in profile. 252. 

Female terminalia, in profile. 253. Paramere, inner surface. 254. Distal segment of aedeagus. 

Scale = 0.1 mm. 
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FIGURES 255–260. Cacopsylla sandolbaea, adult. 255. Head, dorsal view. 256. Forewing, 

dashed line represents the surface spinule area. 257. Male terminalia, in profile. 258. Female 

terminalia, in profile. 259. Paramere, inner surface. 260. Distal segment of aedeagus. Scale = 0.1 

mm. 

 

® 

FIGURES 261–266. Spanioneura longicauda, adult. 261. Head, dorsal view. 262. Forewing, 

dashed line represents the surface spinule area. 263. Male terminalia, in profile. 264. Female 

terminalia, in profile. 265. Paramere, inner surface. 266. Distal segment of aedeagus. Scale = 0.1 

mm. 
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FIGURES 267–272. Bactericera gobica, adult. 267. Head, dorsal view. 268. Forewing. 269. 

Male terminalia, in profile. 270. Female terminalia, in profile. 271. Paramere, inner surface. 272. 

Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 273–278. Trioza machilicola, adult. 273. Head, dorsal view. 274. Forewing, dashed 

line represents the surface spinule area. 275. Male terminalia, in profile. 276. Female terminalia, 

in profile. 277. Paramere, in profile. 278. Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 279–284. Trioza stackelbergi, adult. 279. Head, dorsal view. 280. Forewing. 281. 

Male terminalia, in profile. 282. Female terminalia, in profile. 283. Paramere, in profile. 284. 

Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 285–292. Aphalara avicularis, adult. 285. Antenna. 286. Head, dorsal view. 287. 

Forewing. 288. Male terminalia, in profile. 289. Female terminalia, in profile. 290. Paramere, 

inner surface. 291. Distal segment of aedeagus. 292. Hind leg. Scale = 0.1 mm. 
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FIGURES 293–300. Aphalara fasciata, adult. 293. Antenna. 294. Head, dorsal view. 295. 

Forewing. 296. Male terminalia, in profile. 297. Female terminalia, in profile. 298. Paramere, 

inner surface. 299. Distal segment of aedeagus. 300. Hind leg. Scale = 0.1 mm. 
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FIGURES 301–308. Aphalara freji, adult. 301. Antenna. 302. Head, dorsal view. 303. Forewing. 

304. Male terminalia, in profile. 305. Female terminalia, in profile. 306. Paramere, inner surface. 

307. Distal segment of aedeagus. 308. Hind leg. Scale = 0.1 mm. 
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FIGURES 309–316. Aphalara itadori, adult. 309. Antenna. 310. Head, dorsal view. 311. 

Forewing. 312. Male terminalia, in profile. 313. Female terminalia, in profile. 314. Paramere, 

inner surface. 315. Distal segment of aedeagus. 316. Hind leg. Scale = 0.1 mm. 
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FIGURES 317–324. Aphalara jungsukae, adult. 317. Antenna. 318. Head, dorsal view. 319. 

Forewing. 320. Male terminalia, in profile. 321. Female terminalia, in profile. 322. Paramere, 

inner surface. 323. Distal segment of aedeagus. 324. Hind leg. Scale = 0.1 mm. 
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FIGURES 325–331. Craspedolepta formosa, adult. 325. Head, dorsal view. 326. Forewing. 327. 

Male terminalia, in profile. 328. Female terminalia, in profile. 329. Paramere, inner surface. 330. 

Distal segment of aedeagus. 331. Hind leg. Scale = 0.1 mm. 
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FIGURES 332–338. Craspedolepta yongjungi, adult. 332. Head, dorsal view. 333. Forewing. 

334. Male terminalia, in profile. 335. Female terminalia, in profile. 336. Paramere, inner surface. 

337. Distal segment of aedeagus. 338. Hind leg. Scale = 0.1 mm. 
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FIGURES 339–340. Craspedolepta yongjungi, fifth instar immature. 339. Habitus, dorsal aspect 

(left) and ventral aspect (right). 340. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 341–348. Rhodochlanis suaedicola, adult. 341. Antenna. 342. Head, dorsal view. 343. 

Forewing. 344. Male terminalia, in profile. 345. Female terminalia, in profile. 346. Paramere, 

inner surface. 347. Distal segment of aedeagus. 348. Hind leg. Scale = 0.1 mm. 
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FIGURES 349–350. Rhodochlanis suaedicola, fifth instar immature. 349. Habitus. 350. 

Circumanal ring. Scale = 0.1 mm. 
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FIGURES 351–357. Celtisaspis japonica, adult. 351. Head, dorsal view. 352. Forewing. 353. 

Male terminalia, in profile. 354. Female terminalia, in profile. 355. Paramere, inner surface. 356. 

Distal segment of aedeagus. 357. Hind leg. Scale = 0.1 mm. 
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FIGURE 358. Fifth instar immature habitus of Celtisaspis japonica, dorsal aspect (left) and 

ventral aspect (right). Scale = 0.1 mm. 
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FIGURES 359–366. Rhusaphalara minimia, adult. 359. Antenna. 360. Head, dorsal view. 361. 

Forewing. 362. Male terminalia, in profile. 363. Female terminalia, in profile. 364. Paramere, 

inner surface. 365. Distal segment of aedeagus. 366. Hind leg. Scale = 0.1 mm. 
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FIGURE 367. Fifth instar immature habitus of Rhusaphalara minimia, dorsal aspect (left) and 

ventral aspect (right). Scale = 0.1 mm. 
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FIGURES 368–375. Togepsylla matsumurana, adult. 368. Antenna. 369. Head, dorsal view. 370. 

Forewing. 371. Male terminalia, in profile. 372. Female terminalia, in profile. 373. Paramere, 

inner surface. 374. Distal segment of aedeagus. 375. Hind leg. Scale = 0.1 mm. 
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FIGURES 376–383. Calophya nigra, adult. 376. Antenna. 377. Head, dorsal view. 378. 

Forewing. 379. Male terminalia, in profile. 380. Female terminalia, in profile. 381. Paramere, 

inner surface. 382. Distal segment of aedeagus. 383. Hind leg. Scale = 0.1 mm. 

 

 

FIGURES 384–385. Calophya nigra, fifth instar immature. 384. Habitus, dorsal aspect (left) and 

ventral aspect (right). 385. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 386–393. Calophya nigridorsalis, adult. 386. Antenna. 387. Head, dorsal view. 388. 

Forewing. 389. Male terminalia, in profile. 390. Female terminalia, in profile. 391. Paramere, 

inner surface. 392. Distal segment of aedeagus. 393. Hind leg. Scale = 0.1 mm. 
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FIGURE 394. Fifth instar immature habitus of Calophya nigridorsalis, dorsal aspect (left) and 

ventral aspect (right). Scale = 0.1 mm. 
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FIGURES 395–401. Calophya phellodendricola, adult. 395. Head and antenna, dorsal view. 396. 

Forewing. 397. Male terminalia, in profile. 398. Female terminalia, in profile. 399. Paramere, 

inner surface. 400. Distal segment of aedeagus. 401. Hind leg. Scale = 0.1 mm. 
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FIGURES 402–403. Calophya phellodendricola, fifth instar immature. 402. Habitus, dorsal 

aspect (left) and ventral aspect (right). 403. Circumanal ring. Scale = 0.1 mm. 

 

 

 



 

Appendix 3. Slide-mounted figures 

686 

 

FIGURES 404–411. Calophya rhopenjabensis, adult. 404. Antennal. 405. Head, dorsal view. 

406. Forewing. 407. Male terminalia, in profile. 408. Female terminalia, in profile. 409. 

Paramere, inner surface. 410. Distal segment of aedeagus. 411. Hind leg. Scale = 0.1 mm. 
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FIGURES 412–413. Calophya rhopenjabensis, fifth instar immature. 412. Habitus, dorsal aspect 

(left) and ventral aspect (right). 413. Circumanal ring. Scale = 0.1 mm. 

® 

FIGURES 414–421. Calophya shinjii, adult. 414. Antenna. 415. Head, dorsal view. 416. 

Forewing. 417. Male terminalia, in profile. 418. Female terminalia, in profile. 419. Paramere, 

inner surface. 420. Distal segment of aedeagus. 421. Hind leg. Scale = 0.1 mm. 
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FIGURES 422–423. Calophya shinjii, fifth instar immature. 422. Habitus, dorsal aspect (left) 

and ventral aspect (right). 423. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 424–431. Calophya verticornis, adult. 424. Antenna. 425. Head, dorsal view. 426. 

Forewing. 427. Male terminalia, in profile. 428. Female terminalia, in profile. 429. Paramere, 

inner surface. 430. Distal segment of aedeagus. 431. Hind leg. Scale = 0.1 mm. 
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FIGURES 432–439. Carsidara limbata, adult. 432. Antenna. 433. Head, dorsal view. 434. 

Forewing. 435. Male terminalia, in profile. 436. Female terminalia, in profile. 437. Paramere, 

inner surface. 438. Distal segment of aedeagus. 439. Hind leg. Scale = 0.1 mm. 

FIGURE 440. Fifth instar immature of Carsidara limbata, dorsal aspect (left) and ventral aspect 

(right). Scale = 0.1 mm. 
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FIGURES 441–448. Homotoma unifasciata, adult. 441. Antenna. 442. Head, dorsal view. 443. 

Forewing. 444. Male terminalia, in profile. 445. Female terminalia, in profile. 446. Paramere, 

inner surface. 447. Distal segment of aedeagus. 448. Hind leg. Scale = 0.1 mm. 

FIGURE 449. Fifth instar immature of Homotoma unifasciata, dorsal aspect (left) and ventral 

aspect (right). Scale = 0.1 mm. 
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FIGURES 450–457. Moriphila furva, adult. 450. Antenna. 451. Head, dorsal view. 452. 

Forewing. 453. Male terminalia, in profile. 454. Female terminalia, in profile. 455. Paramere, 

inner surface. 456\. Distal segment of aedeagus. 457. Hind leg. Scale = 0.1 mm. 
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FIGURES 458–465. Syringilla humerosa, adult. 458. Antenna. 459. Head, dorsal view. 460. 

Forewing. 461. Male terminalia, in profile. 462. Female terminalia, in profile. 463. Paramere, 

inner surface. 464. Distal segment of aedeagus. 465. Hind leg. Scale = 0.1 mm. 
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FIGURE 466. Fifth instar immature of Syringilla humerosa, dorsal aspect (left) and ventral 

aspect (right). Scale = 0.1 mm. 
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FIGURES 467–474. Livia jesoensis, adult. 467. Antenna. 468. Head, dorsal view. 469. Forewing. 

470. Male terminalia, in profile. 471. Female terminalia, in profile. 472. Paramere, inner surface. 

473. Distal segment of aedeagus. 474. Hind leg. Scale = 0.1 mm. 

 

® 

FIGURES 475–482. Livia khaziensis, adult. 475. Antenna. 476. Head, dorsal view. 477. 

Forewing. 478. Male terminalia, in profile. 479. Female terminalia, in profile. 480. Paramere, 

inner surface. 481. Distal segment of aedeagus. 482. Hind leg. Scale = 0.1 mm. 
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FIGURES 483–490. Syntomoza magna, adult. 483. Antenna. 484. Head, dorsal view. 485. 

Forewing. 486. Male terminalia, in profile. 487. Female terminalia, in profile. 488. Paramere, 

inner surface. 489. Distal segment of aedeagus. 490. Hind leg. Scale = 0.1 mm. 
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FIGURES 491–497. Acizzia jamatonica, adult. 491. Head, dorsal view. 492. Forewing. 493. 

Male terminalia, in profile. 494. Female terminalia, in profile. 495. Paramere, inner surface. 496. 

Distal segment of aedeagus. 497. Hind leg. Scale = 0.1 mm. 
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FIGURES 498–499. Acizzia jamatonica, fifth instar immature. 498. Habitus, dorsal aspect (left) 

and ventral aspect (right). 499. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 500–506. Acizzia sasakii, adult. 500. Head, dorsal view. 501. Forewing. 502. Male 

terminalia, in profile. 503. Female terminalia, in profile. 504. Paramere, inner surface. 505. Distal 

segment of aedeagus. 506. Hind leg. Scale = 0.1 mm. 

 

 

FIGURES 507–508. Acizzia sasakii, fifth instar immature. 507. Habitus, dorsal aspect (left) and 

ventral aspect (right). 508. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 509–515. Colophorina flavivittata, adult. 509. Head, dorsal view. 510. Forewing. 511. 

Male terminalia, in profile. 512. Female terminalia, in profile. 513. Paramere, inner surface. 514. 

Distal segment of aedeagus. 515. Hind leg. Scale = 0.1 mm. 
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FIGURE 516. Fifth instar immature of Colophorina flavivittata, dorsal aspect (left) and ventral 

aspect (right). Scale = 0.1 mm. 



 

Appendix 3. Slide-mounted figures 

709 

 

FIGURES 517–523. Colophorina robinae, adult. 517. Head, dorsal view. 518. Forewing. 519. 

Male terminalia, in profile. 520. Female terminalia, in profile. 521. Paramere, inner surface. 522. 

Distal segment of aedeagus. 523. Hind leg. Scale = 0.1 mm. 
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FIGURE 524. Fifth instar immature of Colophorina robinae, dorsal aspect (left) and ventral 

aspect (right). Scale = 0.1 mm. 
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FIGURES 525–531. Epiacizzia kuwayamai, adult. 525. Head, dorsal view. 526. Forewing. 527. 

Male terminalia, in profile. 528. Female terminalia, in profile. 529. Paramere, inner surface. 530. 

Distal segment of aedeagus. 531. Hind leg. Scale = 0.1 mm. 
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FIGURES 532–538. Anomoneura mori, adult. 532. Head, dorsal view. 533. Forewing. 534. Male 

terminalia, in profile. 535. Female terminalia, in profile. 536. Paramere, inner surface. 537. Distal 

segment of aedeagus. 538. Hind leg. Scale = 0.1 mm. 
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FIGURE 539. Fifth instar immature of Anomoneura mori, dorsal aspect (left) and ventral aspect 

(right). Scale = 0.1 mm. 
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FIGURES 540–547. Cacopsylla abdominalis, adult. 540. Antenna. 541. Head, dorsal view. 542. 

Forewing. 543. Male terminalia, in profile. 544. Female terminalia, in profile. 545. Paramere, 

inner surface. 546. Distal segment of aedeagus. 547. Hind leg. Scale = 0.1 mm. 
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FIGURES 548–553. Cacopsylla albopontis, adult. 548. Head, dorsal view. 549. Forewing. 550. 

Male terminalia, in profile. 551. Female terminalia, in profile. 552. Paramere, inner surface. 553. 

Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 554–560. Cacopsylla ambigua, adult. 554. Head, dorsal view. 555. Forewing. 556. 

Male terminalia, in profile. 557. Female terminalia, in profile. 558. Paramere, inner surface. 559. 

Distal segment of aedeagus. 560. Hind leg. Scale = 0.1 mm. 
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FIGURES 561–567. Cacopsylla araliae, adult. 561. Head, dorsal view. 562. Forewing. 563. 

Male terminalia, in profile. 564. Female terminalia, in profile. 565. Paramere, inner surface. 566. 
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Distal segment of aedeagus. 567. Hind leg. Scale = 0.1 mm. 

 

 

FIGURES 568–569. Cacopsylla araliae, fifth instar immature. 568. Habitus, dorsal aspect (left) 

and ventral aspect (right). 569. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 570–576. Cacopsylla baccatae, adult. 570. Head, dorsal view. 571. Forewing. 572. 

Male terminalia, in profile. 573. Female terminalia, in profile. 574. Paramere, inner surface. 575. 

Distal segment of aedeagus. 576. Hind leg. Scale = 0.1 mm. 

FIGURES 577–578. Cacopsylla baccatae, fifth instar immature. 577. Habitus, dorsal aspect (left) 

and ventral aspect (right). 578. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 579–585. Cacopsylla bibari, adult. 579. Head, dorsal view. 580. Forewing. 581. Male 

terminalia, in profile. 582. Female terminalia, in profile. 583. Paramere, inner surface. 584. Distal 

segment of aedeagus. 585. Hind leg. Scale = 0.1 mm. 
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FIGURES 586–587. Cacopsylla bibari, fifth instar immature. 586. Habitus, dorsal aspect (left) 

and ventral aspect (right). 587. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 588–593. Cacopsylla burckhardti, adult. 588. Head, dorsal view. 589. Forewing. 590. 

Male terminalia, in profile. 591. Female terminalia, in profile. 592. Paramere, inner surface. 593. 

Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 594–595. Cacopsylla burckhardti, fifth instar immature. 594. Habitus, dorsal aspect 

(left) and ventral aspect (right). 595. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 596–602. Cacopsylla coccinea, adult. 596. Head, dorsal view. 597. Forewing. 598. 

Male terminalia, in profile. 599. Female terminalia, in profile. 600. Paramere, inner surface. 601. 

Distal segment of aedeagus. 602. Hind leg. Scale = 0.1 mm. 
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FIGURES 603–604. Cacopsylla coccinea, fifth instar immature. 603. Habitus, dorsal aspect (left) 

and ventral aspect (right). 604. Circumanal ring. Scale = 0.1 mm. 

® 

FIGURES 605–611. Cacopsylla elaeagni, adult. 605. Head, dorsal view. 606. Forewing. 607. 

Male terminalia, in profile. 608. Female terminalia, in profile. 609. Paramere, inner surface. 610. 

Distal segment of aedeagus. 611. Hind leg. Scale = 0.1 mm. 
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FIGURES 612–613. Cacopsylla elaeagni, fifth instar immature. 612. Habitus, dorsal aspect (left) 

and ventral aspect (right). 613. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 614–620. Cacopsylla elaeagnicola, adult. 614. Head, dorsal view. 615. Forewing. 

616. Male terminalia, in profile. 617. Female terminalia, in profile. 618. Paramere, inner surface. 

619. Distal segment of aedeagus. 620. Hind leg. Scale = 0.1 mm. 
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FIGURES 621–622. Cacopsylla elaeagnicola, fifth instar immature. 621. Habitus, dorsal aspect 

(left) and ventral aspect (right). 622. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 623–629. Cacopsylla fatsiae, adult. 623. Head, dorsal view. 624. Forewing. 625. 

Male terminalia, in profile. 626. Female terminalia, in profile. 627. Paramere, inner surface. 628. 

Distal segment of aedeagus. 629. Hind leg. Scale = 0.1 mm. 

FIGURES 630–631. Cacopsylla fatsiae, fifth instar immature. 630. Habitus, dorsal aspect (left) 

and ventral aspect (right). 631. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 632–638. Cacopsylla fulguralis, adult. 632. Head, dorsal view. 633. Forewing. 634. 

Male terminalia, in profile. 635. Female terminalia, in profile. 636. Paramere, inner surface. 637. 

Distal segment of aedeagus. 638. Hind leg. Scale = 0.1 mm. 
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FIGURES 639–640. Cacopsylla fulguralis, fifth instar immature. 639. Habitus, dorsal aspect 

(left) and ventral aspect (right). 640. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 641–648. Cacopsylla hederae, adult. 641. Antenna. 642. Head, dorsal view. 643. 

Forewing. 644. Male terminalia, in profile. 645. Female terminalia, in profile. 646. Paramere, 

inner surface. 647. Distal segment of aedeagus. 648. Hind leg. Scale = 0.1 mm. 
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FIGURES 649–650. Cacopsylla hederae, fifth instar immature. 649. Habitus, dorsal aspect (left) 

and ventral aspect (right). 650. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 651–656. Cacopsylla jukyungi, adult (summer form). 651. Head, dorsal view. 652. 

Forewing. 653. Male terminalia, in profile. 654. Female terminalia, in profile. 655. Paramere, 

inner surface. 656. Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 657–663. Cacopsylla jukyungi, adult (winter form). 657. Head, dorsal view. 658. 

Forewing. 659. Male terminalia, in profile. 660. Female terminalia, in profile. 661. Paramere, 

inner surface. 662. Distal segment of aedeagus. 663. Hind leg. Scale = 0.1 mm. 
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FIGURES 664–665. Cacopsylla jukyungi, fifth instar immature. 664. Habitus, dorsal aspect (left) 

and ventral aspect (right). 665. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 666–673. Cacopsylla juwangsana, adult. 666. Antenna. 667. Head, dorsal view. 668. 

Forewing. 669. Male terminalia, in profile. 670. Female terminalia, in profile. 671. Paramere, 

inner surface. 672. Distal segment of aedeagus. 673. Hind leg. Scale = 0.1 mm. 

 

® 

FIGURES 674–680. Cacopsylla lineaticeps, adult. 674. Head, dorsal view. 675. Forewing. 676. 

Male terminalia, in profile. 677. Female terminalia, in profile. 678. Paramere, inner surface. 679. 

Distal segment of aedeagus. 680. Hind leg. Scale = 0.1 mm. 
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FIGURES 681–682. Cacopsylla lineaticeps, fifth instar immature. 681. Habitus, dorsal aspect 

(left) and ventral aspect (right). 682. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 683–688. Cacopsylla maculatili, adult (summer form). 683. Head, dorsal view. 684. 

Forewing. 685. Male terminalia, in profile. 686. Female terminalia, in profile. 687. Paramere, 

inner surface. 688. Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 689–694. Cacopsylla maculatili, adult (winter form). 689. Head, dorsal view. 690. 

Forewing. 691. Male terminalia, in profile. 692. Female terminalia, in profile. 693. Paramere, 

inner surface. 694. Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 695–696. Cacopsylla maculatili, fifth instar immature. 695. Habitus, dorsal aspect 

(left) and ventral aspect (right). 696. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 697–703. Cacopsylla mali, adult. 697. Head, dorsal view. 698. Forewing. 699. Male 

terminalia, in profile. 700. Female terminalia, in profile. 701. Paramere, inner surface. 702. Distal 
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segment of aedeagus. 703. Hind leg. Scale = 0.1 mm. 

 

 

FIGURES 704–705. Cacopsylla mali, fifth instar immature. 704. Habitus, dorsal aspect (left) 

and ventral aspect (right). 705. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 706–712. Cacopsylla moiwasana, adult. 706. Antenna. 707. Head, dorsal view. 708. 

Forewing. 709. Male terminalia, in profile. 710. Paramere, inner surface. 711. Distal segment of 

aedeagus. 712. Hind leg. Scale = 0.1 mm. 
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FIGURES 713–720. Cacopsylla nopeunsanicola, adult. 713. Antenna. 714. Head, dorsal view. 

715. Forewing. 716. Male terminalia, in profile. 717. Female terminalia, in profile. 718. 

Paramere, inner surface. 719. Distal segment of aedeagus. 720. Hind leg. Scale = 0.1 mm. 

 

FIGURES 721–722. Cacopsylla nopeunsanicola, fifth instar immature. 721. Habitus, dorsal 

aspect (left) and ventral aspect (right). 722. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 723–728. Cacopsylla peninsularis, adult. 723. Head, dorsal view. 724. Forewing. 725. 

Male terminalia, in profile. 726. Female terminalia, in profile. 727. Paramere, inner surface. 728. 

Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 729–736. Cacopsylla pseudosieboldiani, adult. 729. Antenna. 730. Head, dorsal view. 

731. Forewing. 732. Male terminalia, in profile. 733. Female terminalia, in profile. 734. 
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Paramere, inner surface. 735. Distal segment of aedeagus. 736. Hind leg. Scale = 0.1 mm. 

 

FIGURES 737–738. Cacopsylla pseudosieboldiani, fifth instar immature. 737. Habitus, dorsal 

aspect (left) and ventral aspect (right). 738. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 739–744. Cacopsylla pseudoviburni, adult. 739. Head, dorsal view. 740. Forewing. 

741. Male terminalia, in profile. 742. Female terminalia, in profile. 743. Paramere, inner surface. 

744. Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 745–752. Cacopsylla pulchra, adult. 745. Antenna. 746. Head, dorsal view. 747. 

Forewing. 748. Male terminalia, in profile. 749. Female terminalia, in profile. 750. Paramere, 

inner surface. 751. Distal segment of aedeagus. 752. Hind leg. Scale = 0.1 mm. 
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FIGURES 753–754. Cacopsylla pulchra, fifth instar immature. 753. Habitus, dorsal aspect (left) 

and ventral aspect (right). 754. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 755–761. Cacopsylla saligna, adult. 755. Antenna. 756. Head, dorsal view. 757. 

Forewing. 758. Male terminalia, in profile. 759. Paramere, inner surface. 760. Distal segment of 

aedeagus. 761. Hind leg. Scale = 0.1 mm. 
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FIGURES 762–767. Cacopsylla sandolbaea, adult. 762. Head, dorsal view. 763. Forewing. 764. 

Male terminalia, in profile. 765. Female terminalia, in profile. 766. Paramere, inner surface. 767. 

Distal segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 768–769. Cacopsylla sandolbaea, fifth instar immature. 768. Habitus, dorsal aspect 

(left) and ventral aspect (right). 769. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 770–776. Cacopsylla sangjaei, adult. 770. Head, dorsal view. 771. Forewing. 772. 

Male terminalia, in profile. 773. Female terminalia, in profile. 774. Paramere, inner surface. 775. 

Distal segment of aedeagus. 776. Hind leg. Scale = 0.1 mm. 

 

FIGURES 777–778. Cacopsylla sangjaei, fifth instar immature. 777. Habitus, dorsal aspect (left) 

and ventral aspect (right). 778. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 779–786. Cacopsylla satsumensis, adult. 779. Antenna. 780. Head, dorsal view. 781. 

Forewing. 782. Male terminalia, in profile. 783. Female terminalia, in profile. 784. Paramere, 

inner surface. 785. Distal segment of aedeagus. 786. Hind leg. Scale = 0.1 mm. 
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FIGURES 787–788. Cacopsylla satsumensis, fifth instar immature. 787. Habitus, dorsal aspect 

(left) and ventral aspect (right). 788. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 789–796. Cacopsylla sibirica, adult. 789. Antenna. 790. Head, dorsal view. 791. 

Forewing. 792. Male terminalia, in profile. 793. Female terminalia, in profile. 794. Paramere, 

inner surface. 795. Distal segment of aedeagus. 796. Hind leg. Scale = 0.1 mm. 
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FIGURES 797–803. Cacopsylla tobirae, adult. 797. Head, dorsal view. 798. Forewing. 799. 

Male terminalia, in profile. 800. Female terminalia, in profile. 801. Paramere, inner surface. 802. 

Distal segment of aedeagus. 803. Hind leg. Scale = 0.1 mm. 
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FIGURE 804. Fifth instar immature habitus of Cacopsylla tobirae, dorsal aspect (left) and 

ventral aspect (right). Scale = 0.1 mm. 

 

® 

FIGURES 805–810. Cacopsylla viburnicola, adult. 805. Head, dorsal view. 806. Forewing. 807. 

Male terminalia, in profile. 808. Female terminalia, in profile. 809. Paramere, inner surface. 810. 

Distal segment of aedeagus. Scale = 0.1 mm. 

 



 

Appendix 3. Slide-mounted figures 

771 

 

 



 

Appendix 3. Slide-mounted figures 

772 

 

FIGURES 811–816. Cacopsylla visci, adult. 811. Head, dorsal view. 812. Forewing. 813. Male 

terminalia, in profile. 814. Female terminalia, in profile. 815. Paramere, inner surface. 816. Distal 

segment of aedeagus. Scale = 0.1 mm. 
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FIGURES 817–824. Cacopsylla zinovjevi, adult. 817. Antenna. 818. Head, dorsal view. 819. 

Forewing. 820. Male terminalia, in profile. 821. Female terminalia, in profile. 822. Paramere, 

inner surface. 823. Distal segment of aedeagus. 824. Hind leg. Scale = 0.1 mm. 
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FIGURES 825–831. Cyamophila floribundae, adult. 825. Head, dorsal view. 826. Forewing. 827. 

Male terminalia, in profile. 828. Female terminalia, in profile. 829. Paramere, inner surface. 830. 
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Distal segment of aedeagus. 831. Hind leg. Scale = 0.1 mm. 

 

 

FIGURES 832–833. Cyamophila floribundae, fifth instar immature. 832. Habitus, dorsal aspect 

(left) and ventral aspect (right). 833. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 834–840. Cyamophila hexastigma, adult. 834. Head, dorsal view. 835. Forewing. 836. 

Male terminalia, in profile. 837. Female terminalia, in profile. 838. Paramere, inner surface. 839. 

Distal segment of aedeagus. 840. Hind leg. Scale = 0.1 mm. 

FIGURES 841–842. Cyamophila hexastigma, fifth instar immature. 841. Habitus, dorsal aspect 

(left) and ventral aspect (right). 842. Circumanal ring. Scale = 0.1 mm. 

® 

FIGURES 843–850. Cyamophila willieti, adult. 843. Antenna. 844. Head, dorsal view. 845. 
Forewing. 846. Male terminalia, in profile. 847. Female terminalia, in profile. 848. Paramere, 
inner surface. 849. Distal segment of aedeagus. 850. Hind leg. Scale = 0.1 mm. 
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FIGURES 851–852. Cyamophila willieti, fifth instar immature. 851. Habitus, dorsal aspect (left) 

and ventral aspect (right). 852. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 853–858. Psylla alniformosanaesuga, adult. 853. Head, dorsal view. 854. Forewing. 

855. Male terminalia, in profile. 856. Female terminalia, in profile. 857. Paramere, inner surface. 

858. Distal segment of aedeagus. Scale = 0.1 mm. 

 

 

FIGURE 859. Fifth instar immature habitus of Psylla alniformosanaesuga, dorsal aspect (left) 

and ventral aspect (right). Scale = 0.1 mm. 
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FIGURES 860–866. Spanioneura longicauda, adult. 860. Head, dorsal view. 861. Forewing. 862. 

Male terminalia, in profile. 863. Female terminalia, in profile. 864. Paramere, inner surface. 865. 

Distal segment of aedeagus. 866. Hind leg. Scale = 0.1 mm. 
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FIGURE 867. Fifth instar immature of Spanioneura longicauda, dorsal aspect (left) and ventral 

aspect (right). Scale = 0.1 mm. 
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FIGURES 868–874. Bactericera distinctissima, adult. 868. Head, dorsal view. 869. Forewing. 

870. Male terminalia, in profile. 871. Female terminalia, in profile. 872. Paramere, inner surface. 
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873. Distal segment of aedeagus. 874. Hind leg. Scale = 0.1 mm. 

 

FIGURES 875–881. Bactericera gobica, adult. 875. Head, dorsal view. 876. Forewing. 877. 

Male terminalia, in profile. 878. Female terminalia, in profile. 879. Paramere, inner surface. 880. 

Distal segment of aedeagus. 881. Hind leg. Scale = 0.1 mm. 
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FIGURES 882–887. Bactericera gobica, fifth instar immature. 882. Habitus. 883. Marginal 

sectasetae of head. 884. Marginal sectasetae of forewingpad. 885. Marginal sectasetae of 

hindwingpad. 886. Marginal sectasetae of caudal plate. 887. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 888–895. Bactericera myohyangi, adult. 888. Antenna. 889. Head, dorsal view. 890. 

Forewing. 891. Male terminalia, in profile. 892. Female terminalia, in profile. 893. Paramere, 

inner surface. 894. Distal segment of aedeagus. 895. Hind leg. Scale = 0.1 mm. 
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FIGURES 896–903. Bactericera yamagishii, adult. 896. Antenna. 897. Head, dorsal view. 898. 

Forewing. 899. Male terminalia, in profile. 900. Female terminalia, in profile. 901. Paramere, 

inner surface. 902. Distal segment of aedeagus. 903. Hind leg. Scale = 0.1 mm. 
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FIGURES 904–905. Bactericera yamagishii, fifth instar immature. 904. Habitus. 905. 

Circumanal ring. Scale = 0.1 mm. 
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FIGURES 906–913. Eotrioza ussuriensis, adult. 906. Antenna. 907. Head, dorsal view. 908. 

Forewing. 909. Male terminalia, in profile. 910. Female terminalia, in profile. 911. Paramere, 

inner surface. 912. Distal segment of aedeagus. 913. Hind leg. Scale = 0.1 mm. 
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FIGURES 914–921. Epitrioza mizuhonica, adult. 914. Antenna. 915. Head, dorsal view. 916. 

Forewing. 917. Male terminalia, in profile. 918. Female terminalia, in profile. 919. Paramere, 

inner surface. 920. Distal segment of aedeagus. 921. Hind leg. Scale = 0.1 mm. 
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FIGURES 922–929. Epitrioza yasumatsui, adult. 922. Antenna. 923. Head, dorsal view. 924. 

Forewing. 925. Male terminalia, in profile. 926. Female terminalia, in profile. 927. Paramere, 

inner surface. 928. Distal segment of aedeagus. 929. Hind leg. Scale = 0.1 mm. 
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FIGURES 930–937. Heterotrioza chenopodii, adult. 930. Antenna. 931. Head, dorsal view. 932. 

Forewing. 933. Male terminalia, in profile. 934. Female terminalia, in profile. 935. Paramere, 

inner surface. 936. Distal segment of aedeagus. 937. Hind leg. Scale = 0.1 mm. 
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FIGURES 938–945. Trichochermes grandis, adult. 938. Antenna. 939. Head, dorsal view. 940. 

Forewing. 941. Male terminalia, in profile. 942. Female terminalia, in profile. 943. Paramere, 

inner surface. 944. Distal segment of aedeagus. 945. Hind leg. Scale = 0.1 mm. 

 

 

FIGURES 946–950. Trioza breviata, adult. 946. Antenna. 947. Head, dorsal view. 948. 

Forewing. 949. Female terminalia, in profile. 950. Hind leg. Scale = 0.1 mm. 

 

® 

FIGURES 951–958. Trioza chilgia, adult. 951. Antenna. 952. Head, dorsal view. 953. Forewing. 

954. Male terminalia, in profile. 955. Female terminalia, in profile. 956. Paramere, inner surface. 

957. Distal segment of aedeagus. 958. Hind leg. Scale = 0.1 mm. 
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FIGURES 959–965. Trioza cinnamomi, adult. 959. Head, dorsal view. 960. Forewing. 961. Male 

terminalia, in profile. 962. Female terminalia, in profile. 963. Paramere, inner surface. 964. Distal 

segment of aedeagus. 965. Hind leg. Scale = 0.1 mm. 

FIGURES 966–967. Trioza cinnamomi, fifth instar immature. 966. Habitus, dorsal aspect (left) 

and ventral aspect (right). 967. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 968–975. Trioza machilicola, adult. 968. Antenna. 969. Head, dorsal view. 970. 

Forewing. 971. Male terminalia, in profile. 972. Female terminalia, in profile. 973. Paramere, 

inner surface. 974. Distal segment of aedeagus. 975. Hind leg. Scale = 0.1 mm. 
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FIGURES 976–977. Trioza machilicola, fifth instar immature. 976. Habitus, dorsal aspect (left) 

and ventral aspect (right). 977. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 978–985. Trioza nigra, adult. 978. Antenna. 979. Head, dorsal view. 980. Forewing. 

981. Male terminalia, in profile. 982. Female terminalia, in profile. 983. Paramere, inner surface. 

984. Distal segment of aedeagus. 985. Hind leg. Scale = 0.1 mm. 

FIGURES 986–987. Trioza nigra, fifth instar immature. 986. Habitus, dorsal aspect (left) and 

ventral aspect (right). 987. Circumanal ring. Scale = 0.1 mm. 
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FIGURES 988–994. Trioza quercicola, adult. 988. Head, dorsal view. 989. Forewing. 990. Male 

terminalia, in profile. 991. Female terminalia, in profile. 992. Paramere, inner surface. 993. Distal 

segment of aedeagus. 994. Hind leg. Scale = 0.1 mm. 
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FIGURES 995–1001. Trioza stackelbergi, adult. 995. Head, dorsal view. 996. Forewing. 997. 

Male terminalia, in profile. 998. Female terminalia, in profile. 999. Paramere, inner surface. 1000. 

Distal segment of aedeagus. 1001. Hind leg. Scale = 0.1 mm. 
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Character Aphalara avicularis Aphalara fasciata Aphalara freji Aphalara itadori Aphalara jungsukae Craspedolepta chonsamri Craspedolepta evaiana 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) ♂ (n=2) ♀ (n=2) ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=0) 
HW 0.54–0.59 0.60–0.61 0.52 0.59 0.54–0.57 0.60–0.61 0.61 0.67 0.59–0.59 0.65–0.66 0.59 0.65 – – 
VW 0.30–0.35 0.35–0.36 0.28 0.34 0.31–0.33 0.34–0.37 0.37 0.41 0.34–0.36 0.37–0.37 0.34 0.38 – – 
VL 0.14–0.16 0.16–0.16 0.17 0.21 0.15–0.15 0.17–0.20 0.18 0.22 0.15–0.21 0.14–0.21 0.20 0.23 – – 
GL – – – – – – – – – – – – – – 
F1 0.06–0.06 0.05–0.06 0.07 0.06 0.06–0.06 0.06–0.07 0.06 0.07 0.06–0.07 0.06–0.07 – – – – 
AL 0.65–0.68 0.60–0.65 0.72 0.77 0.68–0.71 0.66–0.74 0.71 0.79 0.58–0.64 0.54–0.67 – 0.82–0.85 – – 
WL 1.94–2.03 2.16–2.38 1.94 2.43 1.87–1.92 2.30–2.43 2.39 2.75 2.07–2.08 2.19–2.38 2.05–2.10 2.45–2.50 1.90 2.20 
WW 0.75–0.80 0.88–0.96 0.79 1.01 0.76–0.79 0.90–0.98 1.04 1.26 0.89–0.93 0.92–1.02 0.90–0.95 – 0.80 0.90 
PT – – – – – – – – – – – – – – 
Rs 1.08–1.14 1.25–1.35 1.02 1.40 1.02–1.08 1.27–1.39 1.33 1.55 1.14–1.18 1.19–1.32 – – – – 
RC 0.61–0.68 0.73–0.84 0.65 0.89 0.60–0.63 0.78–0.84 0.91 1.03 0.76–0.79 0.84–0.87 – – – – 
a 0.48–0.51 0.52–0.59 0.44 0.63 0.46–0.48 0.52–0.63 0.49 0.54 0.46–0.46 0.52–0.57 – – – – 
b 0.24–0.30 0.28–0.38 0.24 0.38 0.25–0.27 0.33–0.34 0.41 0.45 0.29–0.31 0.34–0.38 – – – – 
c 0.47–0.50 0.54–0.56 0.48 0.57 0.43–0.50 0.52–0.57 0.50 0.63 0.50–0.53 0.55–0.59 – – – – 
d 0.13–0.14 0.14–0.16 0.13 0.17 0.11–0.13 0.15–0.17 0.19 0.25 0.16–0.18 0.16–0.18 – – – – 
TL 0.37–0.42 0.39–0.43 0.42 0.45 0.38–0.40 0.43–0.45 0.48 0.54 0.43–0.43 0.42–0.43 – – – – 
LP 0.19–0.21 0.37–0.39 0.17 0.46 0.17–0.21 0.42–0.44 0.22 0.64 0.24–0.25 0.41–0.44 – 0.85 – 0.75 
PL 0.19–0.21 – 0.20 – 0.18–0.19 – 0.21 – 0.19–0.20 – 0.30 – 0.25 – 
DL 0.18–0.19 – 0.17 – 0.19–0.19 – 0.19 – 0.20–0.21 – 0.23 – 0.60 – 
RL – 0.13–0.17 – 0.17 – 0.15–0.17 – 0.21 – 0.19–0.19 – – – – 
SL – 0.26–0.31 – 0.31 – 0.30–0.30 – 0.45 – 0.31–0.32 – 0.45 – – 
AL/HW 1.14–1.20 0.98–1.08 1.40 1.31 1.18–1.30 1.10–1.23 1.15 1.17 0.98–1.08 0.83–1.03 – – – – 
F1/AL 0.09–0.10 0.08–0.10 0.09 0.08 0.08–0.09 0.09–0.10 0.08 0.09 0.10–0.11 0.10–0.11 – – – – 
WL/WW 2.45–2.69 2.46–2.63 2.46 2.41 2.42–2.49 2.42–2.57 2.29 2.19 2.24–2.33 2.33–2.37 – – – – 
WL/HW 3.33–3.59 2.46–2.63 3.75 4.11 3.42–3.48 3.85–3.96 3.90 4.08 3.48–3.50 3.36–3.63 – – – – 
a/b 1.63–2.18 1.49–2.09 1.89 1.64 1.69–1.91 1.59–1.84 1.20 1.19 1.49–1.60 1.38–1.69 – – – – 
c/d 3.29–3.78 3.40–3.88 3.81 3.39 3.73–3.92 3.03–3.54 2.61 2.50 3.03–3.07 3.36–3.54 – – – – 
TL/HW 0.68–0.71 0.65–0.70 0.82 0.77 0.70–0.73 0.69–0.76 0.79 0.80 0.72–0.73 0.64–0.65 – – – – 
LP/HW 0.34–0.36 0.60–0.65 0.33 0.79 0.31–0.37 0.70–0.73 0.35 0.95 0.40–0.42 0.63–0.67 – – – – 
PL/HW 0.32–0.36 – 0.38 – 0.32–0.35 – 0.35 – 0.32–0.34 – – – – – 
DL/HW 0.30–0.34 – 0.33 – 0.33–0.35 – 0.31 – 0.34–0.35 – – – – – 
RL/LP – 0.34–0.44 – 0.36 – 0.35–0.41 – 0.32 – 0.43–0.47 – – – – 
SL/LP – 0.68–0.84 – 0.67 – 0.70–0.72 – 0.71 – 0.71–0.78 – – – – 
Immature n=0  n=0  n=0  n=0  n=0  n=0  n=0  
BL –  –  –  –  –  –  –  
BW –  –  –  –  –  –  –  
AL –  –  –  –  –  –  –  
FL –  –  –  –  –  –  –  
TL –  –  –  –  –  –  –  
CL –  –  –  –  –  –  –  
CW –  –  –  –  –  –  –  
RW –  –  –  –  –  –  –  
BL/BW –  –  –  –  –  –  –  
AL/FL –  –  –  –  –  –  –  
CW/CL –  –  –  –  –  –  –  
CW/RW –  –  –  –  –  –  –  
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Character Craspedolepta flava Craspedolepta formosa Craspedolepta kwonii Craspedolepta retracta Craspedolepta spinosa Craspedolepta yongjungi Rhodochlanis suaedicola 
Adult ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) ♂ (n=) ♀ (n=0) ♂ (n=) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=5) ♀ (n=5) 
HW – – 0.62–0.67 0.69–0.70 – 0.58 – 0.58 – 0.64 0.52–0.55 0.56–0.62 0.53–0.58 0.56–0.63 
VW – – 0.37–0.38 0.41–0.43 – 0.37 – 0.36 – – 0.31–0.33 0.34–0.36 0.34–0.35 0.36–0.39 
VL – – 0.18–0.19 0.19–0.19 – 0.22 – 0.22 – – 0.19–0.20 0.18–0.22 0.15–0.17 0.14–0.19 
GL – – – – – – – – – – – – – – 
F1 – – 0.07–0.07 0.07–0.07 – – – – – – 0.06–0.06 0.06–0.06 0.05–0.07 0.06–0.07 
AL – – 0.80–0.84 0.78–0.85 – – – – – 0.69 0.63–0.66 0.67–0.72 0.46–0.56 0.50–0.58 
WL – – 2.28–2.33 2.51–2.66 – 2.28 – 2.08 – 1.90 1.77–1.84 2.20–2.30 1.48–1.57 1.81–1.94 
WW – – 0.86–0.92 0.91–1.01 – 0.88 – 0.82 – 0.74 0.61–0.65 0.73–0.85 0.61–0.68 0.74–0.79 
PT – – – – – – – – – – – – 0.38–0.55 0.48–0.56 
Rs – – 1.21–1.28 1.35–1.48 – – – – – – 0.87–0.94 1.26–1.30 0.82–0.89 1.06–1.15 
RC – – 0.64–0.66 0.67–0.81 – – – – – – 0.49–0.56 0.65–0.72 0.45–0.53 0.56–0.66 
a – – 0.38–0.48 0.40–0.52 – – – – – – 0.35–0.45 0.50–0.60 0.30–0.41 0.40–0.52 
b – – 0.24–0.25 0.25–0.36 – – – – – – 0.29–0.30 0.35–0.39 0.18–0.21 0.21–0.26 
c – – 0.78–0.82 0.87–0.94 – – – – – – 0.45–0.53 0.56–0.61 0.36–0.46 0.49–0.54 
d – – 0.12–0.14 0.11–0.12 – – – – – – 0.11–0.12 0.13–0.16 0.10–0.12 0.12–0.16 
TL – – 0.46–0.47 0.47–0.49 – – – – – – 0.46–0.47 0.47–0.49 0.31–0.35 0.32–0.43 
LP – – 0.24–0.26 0.68–0.76 – – – – – – 0.20–0.22 0.63–0.66 0.24–0.25 0.60–0.70 
PL – – 0.24–0.25 – – – – – – – 0.21–0.25 – 0.24–0.25 – 
DL – – 0.24–0.28 – – – – – – – 0.23–0.25 – 0.20–0.25 – 
RL – – – 0.21–0.26 – – – – – – – 0.19–0.23 – 0.21–0.26 
SL – – – 0.46–0.56 – – – – – – – 0.47–0.49 – 0.49–0.54 
AL/HW – – 1.20–1.32 1.11–1.24 – – – – – – 1.17–1.23 1.08–1.24 0.80–0.98 0.85–0.93 
F1/AL – – 0.08–0.09 0.08–0.09 – – – – – – 0.09–0.10 0.08–0.09 0.10–0.13 0.11–0.13 
WL/WW – – 2.51–2.64 2.62–2.78 – – – – – – 2.83–2.91 2.72–3.09 2.26–2.59 2.42–2.52 
WL/HW – – 3.43–3.75 3.66–3.88 – – – – – – 3.26–3.43 3.70–3.91 2.64–2.77 2.98–3.25 
a/b – – 1.53–2.00 1.41–1.57 – – – – – – 1.15–1.49 1.40–1.64 1.59–2.08 1.65–2.04 
c/d – – 5.86–6.84 7.66–8.77 – – – – – – 3.74–4.39 3.66–4.32 3.24–4.31 3.43–4.06 
TL/HW – – 0.70–0.76 0.67–0.71 – – – – – – 0.85–0.89 0.78–0.85 0.54–0.63 0.51–0.69 
LP/HW – – 0.37–0.41 0.98–1.10 – – – – – – 0.36–0.40 1.06–1.12 0.42–0.45 0.99–1.13 
PL/HW – – 0.37–0.40 – – – – – – – 0.39–0.46 – 0.42–0.45 – 
DL/HW – – 0.37–0.45 – – – – – – – 0.43–0.46 – 0.36–0.43 – 
RL/LP – – – 0.31–0.38 – – – – – – – 0.29–0.35 – 0.32–0.42 
SL/LP – – – 0.66–0.75 – – – – – – – 0.71–0.77 – 0.77–0.85 
Immature n=0  n=0  n=0  n=0  n=0  n=3  n=1  
BL –  –  –  –  –  1.73–1.92  1.70  
BW –  –  –  –  –  1.14–1.22  1.32  
AL –  –  –  –  –  0.77–0.80  0.28  
FL –  –  –  –  –  0.68–0.69  0.74  
TL –  –  –  –  –  0.30–0.32  0.34  
CL –  –  –  –  –  0.52–0.57  0.56  
CW –  –  –  –  –  0.83–0.95  0.78  
RW –  –  –  –  –  0.10–0.11  0.20  
BL/BW –  –  –  –  –  1.43–1.68  1.29  
AL/FL –  –  –  –  –  1.12–1.16  0.38  
CW/CL –  –  –  –  –  1.60–1.68  1.40  
CW/RW –  –  –  –  –  7.94–8.35  3.92  
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Character Celtisaspis japonica Rhusaphalara minimia Togepsylla matsumurana Calophya nigra Calophya nigridorsalis Calophya phellodendricola Calophya rhopenjabensis 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) ♂ (n=5) ♀ (n=5) ♂ (n=5) ♀ (n=5) ♂ (n=2) ♀ (n=2) ♂ (n=3) ♀ (n=3) 
HW 0.81–0.86 0.85–0.89 0.49–0.50 0.53–0.57 0.40 0.43 0.56–0.58 0.59–0.61 0.43–0.46 0.44–0.46 0.48–0.53 0.48–0.50 0.40–0.43 0.44–0.46 
VW 0.47–0.51 0.50–0.53 0.29–0.32 0.34–0.37 0.34 0.37 0.32–0.34 0.33–0.37 0.24–0.26 0.24–0.27 0.29–0.32 0.28–0.30 0.24–0.26 0.26–0.27 
VL 0.27–0.29 0.28–0.29 0.16–0.19 0.17–0.23 0.15 0.22 0.17–0.20 0.17–0.20 0.15–0.16 0.16–0.17 0.15–0.18 0.16–0.16 0.15–0.16 0.16–0.17 
GL 0.29–0.30 0.30–0.31 – – – – 0.14–0.17 0.16–0.18 0.08–0.10 0.09–0.10 0.12–0.13 0.12–0.13 0.07–0.09 0.06–0.09 
F1 0.06–0.08 0.08–0.09 0.04–0.05 0.04–0.05 0.03 0.04 0.04–0.05 0.04–0.05 0.03–0.05 0.03–0.04 0.04–0.04 0.03–0.03 0.03–0.04 0.03–0.04 
AL 1.38–1.48 1.25–1.43 0.61–0.69 0.58–0.68 0.63 0.64 0.45–0.53 0.47–0.53 0.28–0.31 0.30–0.31 0.41–0.42 0.37–0.37 0.31–0.33 0.34–0.35 
WL 3.24–3.43 3.71–4.08 1.49–1.52 1.86–1.94 1.64 2.09 1.98–2.15 2.24–2.37 1.60–1.72 1.61–1.81 1.64–1.94 1.79–1.84 1.46–1.57 1.66–1.77 
WW 1.42–1.46 1.69–1.80 0.62–0.67 0.82–0.89 0.71 0.91 0.83–0.86 0.90–0.99 0.68–0.78 0.71–0.84 0.60–0.77 0.72–0.73 0.64–0.68 0.76–0.79 
PT – – – – – – 0.58–0.80 0.78–0.88 0.10–0.11 0.07–0.13 0.63–0.79 0.68–0.75 0.63–0.67 0.67–0.69 
Rs 1.80–1.93 1.97–2.37 0.79–0.84 1.07–1.14 0.56 0.69 1.19–1.27 1.34–1.48 0.98–1.09 0.99–1.14 0.99–1.21 1.04–1.12 0.92–0.98 1.03–1.14 
RC 1.19–1.23 1.33–1.52 0.52–0.61 0.71–0.79 0.67 0.86 0.68–0.72 0.75–0.84 0.65–0.68 0.62–0.74 0.53–0.66 0.61–0.62 0.61–0.62 0.70–0.73 
a 0.89–1.04 1.06–1.27 0.31–0.42 0.49–0.56 0.36 0.47 0.28–0.39 0.34–0.43 0.23–0.30 0.27–0.35 0.23–0.30 0.23–0.26 0.28–0.30 0.32–0.39 
b 0.40–0.47 0.47–0.59 0.23–0.28 0.33–0.38 0.34 0.48 0.27–0.32 0.29–0.36 0.22–0.23 0.20–0.26 0.21–0.26 0.24–0.26 0.23–0.25 0.25–0.27 
c 0.48–0.57 0.57–0.66 0.36–0.39 0.47–0.51 0.77 0.97 0.45–0.52 0.54–0.61 0.34–0.38 0.36–0.43 0.38–0.50 0.42–0.46 0.35–0.38 0.39–0.43 
d 0.60–0.62 0.68–0.76 0.12–0.16 0.15–0.20 0.07 0.08 0.35–0.43 0.36–0.45 0.36–0.41 0.40–0.45 0.27–0.31 0.28–0.35 0.30–0.33 0.35–0.40 
TL 0.67–0.71 0.68–0.73 0.45–0.48 0.49–0.56 0.57 0.61 0.43–0.45 0.42–0.44 0.37–0.43 0.37–0.41 0.35–0.36 0.33–0.36 0.34–0.38 0.36–0.38 
LP 0.42–0.46 0.70–0.81 0.24–0.25 0.50–0.54 0.27 0.29 0.22–0.29 0.40–0.43 0.15–0.17 0.32–0.37 0.21–0.23 0.35–0.37 0.16–0.17 0.33–0.34 
PL 0.23–0.24 – 0.11–0.13 – 0.19 – 0.18–0.19 – 0.09–0.11 – 0.15–0.16 – 0.10–0.10 – 
DL 0.25–0.25 – 0.11–0.12 – 0.10 – 0.17–0.19 – 0.11–0.11 – 0.18–0.19 – 0.11–0.13 – 
RL – 0.13–0.14 – 0.12–0.15 – 0.10 – 0.20–0.21 – 0.11–0.13 – 0.15–0.17 – 0.11–0.13 
SL – 0.25–0.30 – 0.37–0.38 – 0.20 – 0.22–0.27 – 0.22–0.25 – 0.23–0.27 – 0.22–0.26 
AL/HW 1.63–1.73 1.41–1.67 1.23–1.40 1.04–1.27 1.58 1.49 0.78–0.92 0.77–0.91 0.63–0.73 0.66–0.69 0.76–0.87 0.74–0.76 0.74–0.79 0.73–0.77 
F1/AL 0.05–0.06 0.06–0.07 0.06–0.07 0.06–0.08 0.05 0.06 0.08–0.11 0.08–0.10 0.10–0.16 0.09–0.13 0.10–0.11 0.08–0.09 0.10–0.13 0.08–0.11 
WL/WW 2.28–2.37 2.13–2.38 2.22–2.45 2.14–2.26 2.31 2.31 2.38–2.56 2.32–2.53 2.10–2.50 2.09–2.32 2.53–2.73 2.49–2.51 2.26–2.36 2.11–2.27 
WL/HW 3.96–4.03 4.17–4.80 2.99–3.13 3.33–3.53 4.12 4.84 3.52–3.69 3.72–4.05 3.61–3.88 3.69–3.96 3.45–3.63 3.68–3.74 3.61–3.74 3.74–3.83 
a/b 2.07–2.30 2.15–2.24 1.33–1.51 1.46–1.57 1.05 0.98 0.97–1.28 1.02–1.19 1.02–1.37 1.09–1.46 1.10–1.15 0.99–1.00 1.13–1.29 1.19–1.46 
c/d 0.79–0.95 0.78–0.97 2.29–3.10 2.37–3.26 10.60 11.48 1.06–1.45 1.27–1.69 0.90–0.97 0.88–1.00 1.40–1.61 1.29–1.51 1.09–1.27 0.98–1.12 
TL/HW 0.78–0.86 0.77–0.85 0.90–0.97 0.86–1.04 1.43 1.41 0.50–0.77 0.69–0.76 0.82–0.99 0.81–0.89 0.68–0.74 0.70–0.72 0.86–0.91 0.81–0.84 
LP/HW 0.50–0.54 0.79–0.95 0.49–0.51 0.90–1.00 0.68 0.68 0.33–0.45 0.66–0.72 0.34–0.40 0.74–0.82 0.39–0.48 0.74–0.75 0.38–0.42 0.74–0.76 
PL/HW 0.28–0.28 – 0.22–0.27 – 0.48 – 0.33–0.34 – 0.20–0.26 – 0.29–0.31 – 0.23–0.26 – 
DL/HW 0.29–0.31 – 0.23–0.24 – 0.26 – 0.31–0.32 – 0.25–0.26 – 0.36–0.39 – 0.26–0.30 – 
RL/LP – 0.16–0.20 – 0.23–0.27 – 0.35 – 0.48–0.54 – 0.31–0.39 – 0.42–0.44 – 0.32–0.37 
SL/LP – 0.36–0.37 – 0.70–0.75 – 0.68 – 0.55–0.62 – 0.65–0.71 – 0.65–0.72 – 0.66–0.76 
Immature n=3  n=3  n=0  n=1  n=2  n=3  n=3  
BL 3.62–3.76  1.38–1.71  –  1.38  1.09–1.24  1.17–1.39  1.08–1.21  
BW 2.32–2.47  1.03–1.22  –  1.43  1.12–1.14  1.16–1.37  1.21–1.25  
AL 0.83–0.89  0.37–0.38  –  0.29  0.32–0.33  0.24–0.26  0.27–0.29  
FL 1.03–1.16  0.52–0.58  –  0.86  0.58–0.59  0.66–0.74  0.61–0.65  
TL 0.46–0.49  0.22–0.23  –  0.23  0.25–0.25  0.13–0.14  0.18–0.19  
CL 0.57–0.60  0.30–0.35  –  0.39  0.38–0.45  0.29–0.33  0.41–0.42  
CW 1.08–1.16  0.56–0.58  –  0.86  0.57–0.65  0.57–0.70  0.63–0.67  
RW 0.04–0.04  0.08–0.10  –  0.18  0.09–0.10  0.12–0.13  0.09–0.10  
BL/BW 1.51–1.62  1.34–1.44  –  0.96  0.97–1.08  0.99–1.01  0.88–1.00  
AL/FL 0.72–0.86  0.64–0.71  –  0.34  0.56–0.56  0.34–0.37  0.44–0.45  
CW/CL 1.79–1.93  1.61–1.91  –  2.24  1.44–1.48  1.95–2.13  1.53–1.63  
CW/RW 24.44–30.47  5.72–7.37  –  4.85  6.06–6.47  4.60–5.49  6.63–7.28  
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Character Calophya shinjii Calophya verticornis Metapsylla nigra Carsidara limbata Homotoma unifasciata Moriphila furva Ligustrinia herculeana 
Adult ♂ (n=5) ♀ (n=5) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) ♂ (n=5) ♀ (n=5) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) 
HW 0.74–0.75 0.74–0.78 0.41–0.44 0.42–0.50 – – 0.88–0.95 0.92–1.00 0.67–0.69 0.72–0.73 0.61–0.63 0.65–0.66 – – 
VW 0.42–0.44 0.42–0.45 0.25–0.28 0.25–0.30 – – 0.46–0.49 0.48–0.52 0.38–0.39 0.37–0.39 0.36–0.36 0.39–0.39 – – 
VL 0.21–0.23 0.21–0.23 0.13–0.15 0.14–0.15 – – 0.18–0.23 0.21–0.23 0.23–0.25 0.25–0.32 0.16–0.19 0.19–0.22 – – 
GL 0.17–0.19 0.16–0.19 0.05–0.05 0.05–0.06 – – 0.08–0.15 0.07–0.11 – – 0.12–0.16 0.13–0.15 – – 
F1 0.04–0.06 0.04–0.05 0.04–0.04 0.04–0.04 – – 0.13–0.14 0.13–0.15 0.11–0.12 0.11–0.14 0.05–0.06 0.05–0.06 – – 
AL 0.44–0.47 0.41–0.45 0.37–0.42 0.35–0.42 – – 2.29–2.44 2.17–2.45 1.80–1.93 1.83–2.02 0.58–0.60 0.61–0.64 – – 
WL 2.29–2.37 2.35–2.43 1.42–1.61 1.45–1.80 – – 4.97–5.32 5.27–6.03 3.17–3.25 3.67–3.75 1.88–1.97 2.38–2.47 – – 
WW 0.94–1.04 0.97–1.06 0.54–0.73 0.57–0.82 – – 1.85–1.94 1.84–2.30 1.27–1.32 1.43–1.49 0.97–1.01 1.20–1.22 – – 
PT 0.83–0.98 0.83–1.03 0.47–0.60 0.57–0.70 – – 0.56–0.64 0.54–0.82 – – – – – – 
Rs 1.50–1.60 1.60–1.63 0.82–0.98 0.80–1.14 – – 1.62–1.96 1.85–2.19 1.09–1.12 1.31–1.38 0.88–0.94 1.13–1.29 – – 
RC 0.84–0.88 0.86–0.92 0.49–0.63 0.51–0.71 – – 1.81–1.91 1.74–2.29 1.21–1.26 1.37–1.44 0.82–0.85 1.01–1.02 – – 
a 0.43–0.46 0.41–0.49 0.29–0.35 0.27–0.38 – – 1.94–2.13 2.08–2.47 0.42–0.44 0.50–0.57 0.41–0.43 0.52–0.59 – – 
b 0.36–0.39 0.33–0.39 0.18–0.28 0.20–0.25 – – 0.92–1.02 0.95–1.20 1.19–1.23 1.26–1.42 0.44–0.48 0.56–0.65 – – 
c 0.49–0.52 0.50–0.57 0.30–0.35 0.31–0.42 – – 0.70–0.80 0.86–1.03 0.45–0.51 0.53–0.58 0.44–0.47 0.55–0.64 – – 
d 0.50–0.55 0.53–0.55 0.25–0.30 0.26–0.36 – – 0.12–0.24 0.18–0.24 0.12–0.17 0.15–0.17 0.28–0.35 0.41–0.44 – – 
TL 0.42–0.44 0.38–0.43 0.31–0.40 0.37–0.40 – – 1.00–1.10 0.98–1.13 0.67–0.71 0.67–0.73 0.49–0.53 0.52–0.55 – – 
LP 0.26–0.32 0.40–0.46 0.20–0.20 0.40–0.49 – – 0.33–0.40 0.76–0.87 0.26–0.30 0.62–0.64 0.30–0.36 0.65–0.69 – – 
PL 0.15–0.17 – 0.13–0.14 – – – 0.26–0.30 – 0.29–0.30 – 0.25–.27 – – – 
DL 0.20–0.23 – 0.11–0.13 – – – 0.20–0.22 – 0.26–0.27 – 0.20–0.22 – – – 
RL – 0.16–0.19 – 0.13–0.17 – – – 0.30–0.39 – 0.21–0.24 – 0.17–0.19 – – 
SL – 0.28–0.32 – 0.30–0.36 – – – 0.33–0.43 – 0.47–0.47 – 0.47–0.56 – – 
AL/HW 0.59–0.63 0.53–0.60 0.84–1.04 0.72–0.93 – – 2.50–2.69 2.25–2.48 2.60–2.81 2.55–2.78 0.95–0.99 0.92–0.97 – – 
F1/AL 0.09–0.13 0.09–0.12 0.09–0.10 0.10–0.12 – – 0.06–0.06 0.05–0.07 0.06–0.06 0.06–0.07 0.09–0.11 0.08–0.09 – – 
WL/WW 2.28–2.48 2.25–2.51 2.22–2.61 2.19–2.55 – – 2.65–2.75 2.58–2.86 2.47–2.54 2.50–2.56 1.92–1.95 1.95–2.04 – – 
WL/HW 3.08–3.21 3.02–3.27 3.49–3.65 3.47–3.61 – – 5.42–5.72 5.70–6.07 4.67–4.73 5.12–5.19 3.11–3.19 3.65–3.73 – – 
a/b 1.19–1.28 1.14–1.30 1.26–1.62 1.37–1.49 – – 1.98–2.27 2.01–2.25 0.35–0.37 0.35–0.45 0.87–0.99 0.80–1.00 – – 
c/d 0.90–1.01 0.93–1.05 1.11–1.21 1.14–1.53 – – 2.93–3.73 3.61–5.61 2.92–3.85 3.36–3.50 1.35–1.58 1.29–1.46 – – 
TL/HW 0.55–0.58 0.49–0.56 0.71–0.99 0.81–0.89 – – 1.10–1.19 1.06–1.14 0.96–1.03 0.93–1.01 0.81–0.87 0.80–0.84 – – 
LP/HW 0.34–0.44 0.52–0.61 0.45–0.50 0.88–0.99 – – 0.36–0.45 0.82–0.87 0.39–0.43 0.87–0.89 0.50–0.60 1.01–1.04 – – 
PL/HW 0.20–0.23 – 0.31–0.32 – – – 0.29–0.34 – 0.41–0.44 – 0.39–0.45 – – – 
DL/HW 0.27–0.30 – 0.27–0.29 – – – 0.22–0.25 – 0.37–0.41 – 0.33–0.36 – – – 
RL/LP – 0.36–0.42 – 0.33–0.37 – – – 0.34–0.41 – 0.32–0.37 – 1.01–1.04 – – 
SL/LP – 0.64–0.76 – 0.73–0.77 – – – 0.36–0.43 – 0.73–0.76 – 0.71–0.86 – – 
Immature n=5  n=0  n=0  n=3  n=3  n=0  n=0  
BL 1.66–2.10  –  –  2.65–3.37  1.86–2.21  –  –  
BW 1.60–1.98  –  –  2.13–2.28  1.52–1.80  –  –  
AL 0.34–0.39  –  –  1.43–1.50  0.51–0.52  –  –  
FL 0.91–0.98  –  –  0.88–1.04  0.85–0.95  –  –  
TL 0.28–0.30  –  –  0.76–0.81  0.28–0.30  –  –  
CL 0.41–0.48  –  –  0.75–0.88  0.58–0.67  –  –  
CW 0.83–0.94  –  –  1.28–1.61  0.95–1.15  –  –  
RW 0.15–0.16  –  –  –  0.22–0.27  –  –  
BL/BW 1.03–1.20  –  –  1.22–1.58  1.11–1.27  –  –  
AL/FL 0.35–0.43  –  –  1.42–1.61  0.54–0.59  –  –  
CW/CL 1.72–2.05  –  –  1.71–1.83  1.60–1.73  –  –  
CW/RW 5.20–6.25  –  –  –  4.22–4.34  –  –  
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Character Syringilla humerosa Livia jesoensis Livia khaziensis Syntomoza magna Acizzia jamatonica Acizzia sasakii Colophorina flavivittata 
Adult ♂ (n=4) ♀ (n=4) ♂ (n=2) ♀ (n=2) ♂ (n=1) ♀ (n=1) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) 
HW 0.89–0.96 0.99–1.09 0.53–0.54 0.59–0.61 0.62 0.66 0.77–0.80 0.82–0.88 0.59–0.61 0.62–0.69 0.76–0.79 0.82–0.87 0.67–0.71 0.72–0.75 
VW 0.60–0.66 0.67–0.69 0.31–0.32 0.36–0.38 0.36 0.38 0.45–0.48 0.47–0.51 0.33–0.34 0.37–0.39 0.43–0.45 0.46–0.51 0.38–0.39 0.41–0.43 
VL 0.29–0.31 0.31–0.33 0.29–0.31 0.35–0.37 0.35 0.35 0.21–0.25 0.26–0.28 0.17–0.18 0.20–0.21 0.15–0.17 0.16–0.18 0.23–0.23 0.22–0.24 
GL 0.04–0.06 0.06–0.08 0.04–0.05 0.06–0.07 0.10 0.10 0.06–0.09 0.05–0.07 0.11–0.11 0.09–0.13 0.07–0.09 0.08–0.10 0.15–0.15 0.16–0.17 
F1 0.09–0.09 0.09–0.10 0.07–0.07 0.08–0.08 0.09 0.10 0.09–0.10 0.09–0.10 0.04–0.05 0.04–0.06 0.07–0.08 0.07–0.08 0.05–0.05 0.04–0.05 
AL 0.73–0.78 0.69–0.78 0.50–0.50 0.65–0.69 0.68 0.63 0.59–0.67 0.60–0.69 0.85–0.89 0.84–0.95 1.58–1.71 1.54–1.66 0.74–0.78 0.77–0.84 
WL 2.67–2.79 3.04–3.13 1.67–1.70 2.13–2.30 2.31 2.35 2.25–2.28 2.44–2.62 1.75–1.76 2.01–2.09 2.06–2.23 2.30–2.54 1.97–2.01 2.25–2.35 
WW 1.43–1.51 1.64–1.81 0.88–0.88 1.11–1.15 1.22 1.25 1.18–1.27 1.28–1.39 0.62–0.65 0.73–0.77 0.85–1.00 0.94–1.10 0.82–0.86 0.97–1.01 
PT – – – – – – – – 0.67–0.73 0.76–0.87 0.71–0.74 0.76–0.98 0.51–0.55 0.64–0.66 
Rs 1.79–1.96 2.03–2.14 0.98–1.01 1.29–1.38 1.34 1.44 1.51–1.56 1.67–1.77 1.04–1.08 1.24–1.30 1.15–1.22 1.34–1.41 1.01–1.04 1.22–1.27 
RC 1.27–1.39 1.43–1.60 0.62–0.64 0.85–0.88 0.98 1.02 0.64–0.70 0.75–0.82 0.55–0.60 0.67–0.70 0.73–0.80 0.86–0.92 0.71–0.74 0.84–0.89 
a 0.68–0.78 0.78–0.81 0.29–0.32 0.42–0.42 0.51 0.49 0.56–0.59 0.65–0.73 0.51–0.59 0.61–0.71 0.52–0.61 0.68–0.72 0.42–0.46 0.48–0.56 
b 0.56–0.61 0.61–0.69 0.24–0.26 0.34–0.38 0.42 0.49 0.19–0.24 0.23–0.30 0.23–0.26 0.27–0.30 0.30–0.31 0.33–0.37 0.33–0.37 0.40–0.45 
c 0.49–0.53 0.59–0.63 0.35–0.38 0.40–0.42 0.41 0.46 0.74–0.78 0.84–0.92 0.35–0.38 0.39–0.40 0.41–0.52 0.45–0.52 0.41–0.47 0.46–0.51 
d 0.20–0.22 0.20–0.26 0.12–0.13 0.16–0.16 0.17 0.15 0.15–0.21 0.22–0.23 0.24–0.27 0.23–0.32 0.32–0.37 0.37–0.42 0.23–0.24 0.29–0.30 
TL 0.62–0.70 0.68–0.76 0.37–0.38 0.45–0.48 0.48 0.47 0.54–0.55 0.58–0.64 0.29–0.36 0.38–0.42 0.56–0.61 0.59–0.61 0.49–0.53 0.49–0.54 
LP 0.50–0.52 0.60–0.63 0.24–0.26 0.67–0.70 0.31 0.81 0.36–0.41 0.75–0.77 0.25–0.25 0.48–0.51 0.26–0.29 0.62–0.67 0.30–0.33 0.48–0.51 
PL 0.30–0.31 – 0.19–0.22 – 0.21 – 0.33–0.36 – 0.19–0.20 – 0.26–0.27 – 0.19–0.20 – 
DL 0.22–0.25 – 0.18–0.18 – 0.24 – 0.29–0.31 – 0.20–0.21 – 0.25–0.27 – 0.23–0.23 – 
RL – 0.14–0.23 – 0.23–0.26 – 0.33 – 0.27–0.29 – 0.20–0.22 – 0.19–0.26 – 0.18–0.23 
SL – 0.35–0.42 – 0.46–0.46 – 0.51 – 0.52–0.57 – 0.35–0.36 – 0.44–0.47 – 0.35–0.37 
AL/HW 0.77–0.84 0.70–0.77 0.93–0.93 1.09–1.14 1.09 0.94 0.74–0.87 0.71–0.81 1.40–1.47 1.26–1.38 2.03–2.18 1.89–2.02 1.04–1.15 1.05–1.16 
F1/AL 0.11–0.12 0.12–0.13 0.14–0.14 0.12–0.13 0.13 0.15 0.13–0.16 0.13–0.15 0.05–0.06 0.05–0.07 0.04–0.05 0.04–0.05 0.06–0.07 0.05–0.06 
WL/WW 1.78–1.91 1.71–1.86 1.89–1.94 1.92–2.00 1.89 1.88 1.80–1.91 1.87–1.90 2.70–2.85 2.71–2.83 2.22–2.44 2.19–2.44 2.30–2.42 2.29–2.36 
WL/HW 2.87–3.03 2.80–3.15 3.11–3.19 3.59–3.75 3.73 3.53 2.85–2.91 2.84–3.05 2.88–2.97 3.05–3.24 2.63–2.84 2.81–2.92 2.78–3.00 3.10–3.16 
a/b 1.23–1.28 1.16–1.33 1.21–1.25 1.09–1.23 1.23 1.01 2.35–3.01 2.42–2.82 2.00–2.45 2.23–2.45 1.73–1.97 1.81–2.19 1.25–1.35 1.20–1.25 
c/d 2.30–2.55 2.33–2.55 2.85–2.99 2.49–2.60 2.44 3.09 3.69–5.02 3.72–4.13 1.30–1.50 1.22–1.73 1.20–1.40 1.19–1.26 1.69–2.07 1.56–1.76 
TL/HW 0.67–0.73 0.68–0.75 0.70–0.71 0.76–0.78 0.78 0.71 0.69–0.72 0.71–0.73 0.49–0.59 0.60–0.61 0.72–0.77 0.70–0.73 0.72–0.76 0.67–0.72 
LP/HW 0.52–0.57 0.57–0.64 0.44–0.48 1.14–1.14 0.49 1.22 0.45–0.54 0.87–0.93 0.41–0.42 0.73–0.78 0.34–0.37 0.75–0.81 0.43–0.48 0.66–0.70 
PL/HW 0.32–0.34 – 0.35–0.40 – 0.34 – 0.41–0.47 – 0.31–0.34 – 0.33–0.34 – 0.27–0.29 – 
DL/HW 0.23–0.27 – 0.34–0.34 – 0.38 – 0.37–0.39 – 0.34–0.34 – 0.32–0.34 – 0.32–0.34 – 
RL/LP – 0.23–0.36 – 0.33–0.36 – 0.41 – 0.35–0.39 – 0.40–0.45 – 0.31–0.39 – 0.37–0.45 
SL/LP – 0.55–0.68 – 0.66–0.68 – 0.63 – 0.68–0.76 – 0.69–0.75 – 0.67–0.75 – 0.70–0.75 
Immature n=3  n=0  n=0  n=0  n=3  n=3  n=2  
BL 2.38–2.82  –  –  –  1.76–1.94  1.70–1.86  1.84–2.05  
BW 1.85–2.02  –  –  –  1.11–1.15  1.19–1.32  1.20–1.25  
AL 0.56–0.64  –  –  –  0.59–0.62  0.91–0.98  0.59–0.64  
FL 0.82–0.92  –  –  –  0.55–0.59  0.57–0.61  0.66–0.67  
TL 0.49–0.51  –  –  –  0.24–0.27  0.34–0.36  0.32–0.33  
CL 0.32–0.33  –  –  –  0.36–0.38  0.36–0.40  0.45–0.48  
CW 0.62–0.69  –  –  –  0.55–0.65  0.65–0.71  0.73–0.82  
RW 0.10–0.11  –  –  –  0.15–0.17  0.14–0.16  0.16–0.17  
BL/BW 1.24–1.40  –  –  –  1.53–1.72  1.40–1.43  1.53–1.65  
AL/FL 0.68–0.69  –  –  –  1.03–1.13  1.57–1.59  0.90–0.97  
CW/CL 1.98–2.17  –  –  –  1.53–1.69  1.71–1.88  1.62–1.69  
CW/RW 6.07–7.17  –  –  –  3.55–3.85  4.26–4.61  4.70–4.88  
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Character Colophorina robinae Epiacizzia kuwayamai Anomoneura mori Cacopsylla abdominalis Cacopsylla albopontis Cacopsylla ambigua Cacopsylla araliae 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=2) ♂ (n=3) ♀ (n=3) ♂ (n=5) ♀ (n=5) ♂ (n=2) ♀ (n=3) ♂ (n=5) ♀ (n=5) 
HW 0.58–0.73 0.74–0.78 0.68–0.73 0.74–0.82 1.11–1.15 1.18–1.18 0.77–0.81 0.78–0.82 0.86–0.91 0.90–0.99 0.71–0.73 0.74–0.76 0.82–0.85 0.84–0.90 
VW 0.31–0.39 0.40–0.43 0.40–0.42 0.43–0.49 0.64–0.65 0.67–0.68 0.44–0.46 0.45–0.48 0.51–0.55 0.54–0.59 0.43–0.45 0.43–0.44 0.47–0.50 0.48–0.52 
VL 0.19–0.22 0.23–0.23 0.17–0.18 0.19–0.19 0.26–0.28 0.26–0.28 0.18–0.19 0.18–0.20 0.21–0.23 0.23–0.25 0.18–0.19 0.17–0.18 0.18–0.21 0.18–0.22 
GL 0.09–0.12 0.12–0.13 0.16–0.18 0.18–0.20 0.23–0.25 0.27–0.27 0.22–0.23 0.22–0.23 0.22–0.24 0.24–0.25 0.21–0.23 0.19–0.19 0.24–0.26 0.22–0.26 
F1 0.03–0.05 0.04–0.05 0.06–0.07 0.07–0.08 0.13–0.13 0.15–0.16 0.07–0.08 0.07–0.07 0.08–0.09 0.08–0.09 0.06–0.07 0.07–0.07 0.07–0.08 0.07–0.09 
AL 0.57–0.64 0.62–0.68 1.24–1.26 1.19–1.34 1.95–2.06 1.99–2.16 1.12–1.21 1.15–1.25 1.50–1.58 1.41–1.59 1.19–1.22 1.00–1.04 1.27–1.40 1.27–1.40 
WL 1.43–1.85 1.95–2.08 2.42–2.50 2.73–2.98 3.58–3.62 3.87–3.91 2.48–2.55 2.56–2.76 3.02–3.14 3.19–3.40 2.63–2.73 2.71–2.81 2.74–2.94 2.84–3.20 
WW 0.67–0.87 0.93–1.01 1.00–1.10 1.22–1.37 1.43–1.55 1.56–1.66 0.96–1.00 1.00–1.07 1.27–1.41 1.39–1.50 1.05–1.09 1.12–1.18 1.17–1.37 1.16–1.47 
PT 0.42–0.52 0.56–0.60 0.84–0.92 0.90–1.04 0.69–0.85 0.75–0.75 0.69–0.77 0.70–0.80 0.74–1.02 0.87–1.08 0.90–0.98 0.86–1.01 0.82–0.94 0.85–1.13 
Rs 0.73–0.95 1.08–1.12 1.53–1.59 1.75–1.95 2.04–2.11 2.30–2.31 1.58–1.60 1.64–1.75 1.90–2.06 2.05–2.10 1.63–1.64 1.67–1.75 1.65–1.88 1.78–2.02 
RC 0.55–0.78 0.81–0.89 0.82–0.83 0.92–1.01 1.24–1.25 1.32–1.35 0.82–0.86 0.87–0.95 1.05–1.11 1.14–1.22 0.90–0.91 0.93–0.98 0.96–1.05 0.94–1.13 
a 0.34–0.44 0.49–0.52 0.52–0.57 0.60–0.71 0.75–0.80 0.81–0.81 0.67–0.74 0.67–0.77 0.78–0.88 0.85–0.99 0.70–0.74 0.78–0.87 0.71–0.80 0.73–0.86 
b 0.28–0.37 0.39–0.43 0.34–0.36 0.38–0.49 0.46–0.49 0.49–0.50 0.29–0.36 0.33–0.41 0.38–0.45 0.44–0.51 0.35–0.38 0.36–0.41 0.36–0.41 0.36–0.48 
c 0.31–0.39 0.38–0.43 0.63–0.66 0.68–0.79 0.53–0.59 0.63–0.65 0.50–0.56 0.52–0.59 0.59–0.69 0.66–0.74 0.59–0.60 0.61–0.65 0.61–0.71 0.68–0.75 
d 0.19–0.30 0.29–0.31 0.24–0.25 0.27–0.33 0.18–0.23 0.15–0.23 0.25–0.27 0.25–0.27 0.23–0.29 0.29–0.35 0.23–0.24 0.24–0.26 0.26–0.31 0.25–0.32 
TL 0.35–0.47 0.44–0.49 0.68–0.71 0.69–0.75 0.66–0.69 0.68–0.73 0.46–0.47 0.45–0.50 0.54–0.60 0.57–0.59 0.60–0.63 0.43–0.45 0.65–0.71 0.67–0.74 
LP 0.22–0.28 0.41–0.44 0.26–0.27 0.58–0.65 0.37–0.41 0.83–0.89 0.35–0.36 0.71–0.75 0.45–0.48 0.69–0.74 0.38–0.42 0.84–0.87 0.35–0.41 0.76–0.80 
PL 0.13–0.14 – 0.21–0.22 – 0.39–0.40 – 0.28–0.29 – 0.33–0.35 – 0.28–0.29 – 0.27–0.31 – 
DL 0.19–0.22 – 0.20–0.21 – 0.38–0.41 – 0.26–0.26 – 0.31–0.35 – 0.24–0.24 – 0.24–0.27 – 
RL – 0.15–0.15 – 0.21–0.21 – 0.26–0.27 – 0.19–0.24 – 0.21–0.24 – 0.16–0.18 – 0.17–0.26 
SL – 0.25–0.32 – 0.35–0.38 – 0.59–0.61 – 0.51–0.53 – 0.42–0.51 – 0.53–0.57 – 0.50–0.58 
AL/HW 0.88–0.99 0.84–0.87 1.72–1.84 1.54–1.73 1.75–1.79 1.69–1.83 1.46–1.50 1.41–1.52 1.69–1.83 1.43–1.65 1.64–1.70 1.31–1.42 1.56–1.70 1.44–1.59 
F1/AL 0.06–0.08 0.06–0.08 0.05–0.06 0.05–0.06 0.06–0.07 0.07–0.08 0.06–0.07 0.05–0.06 0.05–0.06 0.06–0.06 0.05–0.05 0.06–0.07 0.05–0.06 0.05–0.06 
WL/WW 2.12–2.13 2.05–2.15 2.22–2.42 2.18–2.27 2.34–2.51 2.33–2.50 2.54–2.63 2.57–2.68 2.23–2.38 2.23–2.30 2.41–2.60 2.38–2.44 2.13–2.46 2.14–2.47 
WL/HW 2.48–2.54 2.63–2.74 3.33–3.60 3.55–3.88 3.11–3.25 3.29–3.31 3.15–3.31 3.29–3.35 3.39–3.64 3.34–3.64 3.61–3.82 3.58–3.70 3.31–3.54 3.33–3.63 
a/b 1.17–1.26 1.13–1.30 1.50–1.69 1.33–1.89 1.63–1.65 1.63–1.64 2.05–2.33 1.83–2.01 1.94–2.11 1.73–2.13 1.95–2.02 2.09–2.20 1.83–2.10 1.75–2.22 
c/d 1.27–1.62 1.33–1.41 2.58–2.71 2.40–2.64 2.56–2.94 2.83–4.26 1.88–2.19 2.02–2.22 2.09–3.04 1.97–2.28 2.43–2.57 2.40–2.60 2.14–2.67 2.17–2.85 
TL/HW 0.61–0.64 0.59–0.63 0.94–1.03 0.89–0.96 0.57–0.62 0.58–0.62 0.58–0.62 0.58–0.60 0.62–0.68 0.58–0.63 0.84–0.86 0.57–0.61 0.78–0.86 0.79–0.84 
LP/HW 0.36–0.38 0.56–0.60 0.37–0.38 0.75–0.88 0.34–0.36 0.70–0.75 0.43–0.48 0.90–0.92 0.51–0.56 0.71–0.77 0.52–0.59 1.11–1.15 0.42–0.49 0.84–0.93 
PL/HW 0.19–0.22 – 0.30–0.32 – 0.34–0.36 – 0.36–0.38 – 0.36–0.40 – 0.39–0.41 – 0.32–0.36 – 
DL/HW 0.28–0.34 – 0.28–0.30 – 0.33–0.37 – 0.32–0.34 – 0.35–0.41 – 0.33–0.34 – 0.29–0.32 – 
RL/LP – 0.33–0.37 – 0.33–0.36 – 0.31–0.32 – 0.27–0.32 – 0.30–0.34 – 0.19–0.21 – 0.22–0.33 
SL/LP – 0.57–0.72 – 0.57–0.61 – 0.67–0.74 – 0.70–0.72 – 0.60–0.69 – 0.62–0.68 – 0.63–0.76 
Immature n=3  n=0  n=3  n=0  n=0  n=0  n=5  
BL 1.83–2.12  –  2.61–3.27  –  –  –  2.10–2.30  
BW 1.11–1.46  –  1.44–2.45  –  –  –  1.50–1.69  
AL 0.61–0.64  –  1.75–1.89  –  –  –  0.81–0.87  
FL 0.63–0.66  –  1.02–1.04  –  –  –  0.79–0.82  
TL 0.32–0.33  –  0.73–0.78  –  –  –  0.38–0.43  
CL 0.43–0.45  –  0.56–0.61  –  –  –  0.61–0.63  
CW 0.73–0.77  –  0.84–0.95  –  –  –  1.16–1.26  
RW 0.15–0.15  –  –  –  –  –  0.41–0.43  
BL/BW 1.45–1.68  –  1.33–1.81  –  –  –  1.35–1.54  
AL/FL 0.95–0.97  –  1.69–1.85  –  –  –  0.99–1.09  
CW/CL 1.69–1.72  –  1.49–1.59  –  –  –  1.91–2.04  
CW/RW 4.93–5.14  –  –  –  –  –  2.75–3.00  
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Character Cacopsylla baccatae Cacopsylla bibari Cacopsylla burckhardti Cacopsylla coccinea Cacopsylla elaeagni Cacopsylla elaeagnicola Cacopsylla fatsiae 
Adult ♂ (n=1) ♀ (n=1) ♂ (n=5) ♀ (n=5) ♂ (n=5) ♀ (n=5) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) 
HW 0.71 0.75 0.80–0.87 0.81–0.89 0.94–1.02 0.78–1.07 0.68–0.78 0.73–0.81 0.83–0.89 0.89–0.94 0.65–0.67 0.68–0.71 0.90–0.99 0.95–0.96 
VW 0.43 0.45 0.43–0.49 0.47–0.51 0.54–0.59 0.45–0.60 0.41–0.46 0.44–0.50 0.47–0.53 0.52–0.55 0.37–0.39 0.39–0.41 0.52–0.57 0.52–0.55 
VL 0.22 0.20 0.16–0.19 0.17–0.21 0.23–0.24 0.19–0.26 0.18–0.21 0.20–0.20 0.21–0.23 0.24–0.25 0.17–0.18 0.18–0.21 0.21–0.22 0.20–0.21 
GL 0.16 0.18 0.18–0.20 0.17–0.23 0.21–0.23 0.16–0.23 0.17–0.20 0.18–0.20 0.22–0.23 0.21–0.24 0.16–0.18 0.17–0.19 0.29–0.31 0.30–0.32 
F1 0.06 0.06 0.06–0.07 0.07–0.09 0.07–0.09 0.08–0.10 0.06–0.08 0.07–0.07 0.07–0.08 0.08–0.08 0.05–0.06 0.06–0.06 0.07–0.08 0.07–0.08 
AL 0.82 0.85 1.03–1.25 1.12–1.32 1.23–1.37 1.00–1.34 1.27–1.40 1.19–1.41 1.53–1.60 1.51–1.62 0.83–0.90 0.67–0.90 1.37–1.44 1.37–1.48 
WL 2.18 2.41 2.80–2.87 2.86–3.22 3.07–3.16 3.38–3.63 1.99–2.51 2.24–2.68 2.75–2.90 3.14–3.42 2.04–2.08 2.23–2.32 2.82–3.03 2.91–3.08 
WW 0.87 1.00 1.02–1.29 1.19–1.36 1.18–1.26 1.33–1.57 0.85–1.13 0.96–1.17 1.26–1.30 1.46–1.58 0.86–0.89 0.93–1.01 1.17–1.25 1.31–1.38 
PT 0.72 0.75 0.94–1.02 0.99–1.10 0.91–1.08 0.84–1.24 0.53–0.61 0.53–0.64 0.77–0.85 0.92–1.02 0.63–0.72 0.75–0.82 0.88–0.91 0.92–0.95 
Rs 1.31 1.43 1.73–1.84 1.78–2.04 1.92–2.04 2.12–2.30 1.18–1.48 1.43–1.68 1.65–1.73 1.90–2.04 1.23–1.29 1.41–1.44 1.70–1.82 1.77–1.93 
RC 0.77 0.87 0.87–0.99 0.96–1.08 0.98–1.07 1.18–1.32 0.70–0.89 0.77–0.97 1.06–1.13 1.28–1.30 0.72–0.76 0.80–0.85 0.92–1.04 1.03–1.11 
a 0.51 0.66 0.73–0.79 0.72–0.85 0.83–0.91 0.97–1.07 0.51–0.65 0.52–0.73 0.69–0.71 0.87–0.93 0.52–0.56 0.63–0.68 0.73–0.80 0.81–0.90 
b 0.32 0.40 0.37–0.40 0.38–0.44 0.41–0.44 0.47–0.51 0.29–0.38 0.32–0.42 0.43–0.46 0.51–0.54 0.25–0.29 0.29–0.33 0.36–0.43 0.40–0.43 
c 0.46 0.49 0.59–0.67 0.64–0.68 0.57–0.66 0.66–0.75 0.42–0.52 0.49–0.58 0.56–0.60 0.62–0.72 0.45–0.49 0.48–0.54 0.59–0.66 0.63–0.69 
d 0.19 0.24 0.19–0.26 0.23–0.29 0.30–0.33 0.34–0.38 0.19–0.24 0.19–0.26 0.31–0.32 0.36–0.42 0.17–0.19 0.19–0.22 0.27–0.28 0.26–0.32 
TL 0.42 0.44 0.54–0.61 0.57–0.62 0.57–0.63 0.57–0.61 0.48–0.59 0.51–0.58 0.63–0.67 0.64–0.68 0.38–0.41 0.41–0.42 0.57–0.60 0.55–0.61 
LP 0.43 0.53 0.38–0.43 0.83–0.96 0.42–0.46 0.81–0.90 0.29–0.33 0.66–0.71 0.44–0.46 0.84–0.94 0.29–0.31 0.57–0.62 0.35–0.35 0.70–0.72 
PL 0.23 – 0.29–0.32 – 0.30–0.34 – 0.23–0.25 – 0.27–0.30 – 0.21–0.22 – 0.26–0.26 – 
DL 0.29 – 0.28–0.32 – 0.26–0.29 – 0.20–0.22 – 0.25–0.25 – 0.18–0.20 – 0.22–0.25 – 
RL – 0.17 – 0.21–0.29 – 0.20–0.24 – 0.20–0.23 – 0.24–0.33 – 0.17–0.20 – 0.26–0.28 
SL – 0.43 – 0.57–0.64 – 0.49–0.57 – 0.40–0.47 – 0.52–0.58 – 0.39–0.40 – 0.42–0.47 
AL/HW 1.16 1.14 1.29–1.50 1.36–1.51 1.30–1.41 1.21–1.30 1.62–1.99 1.64–1.73 1.76–1.89 1.70–1.72 1.27–1.35 0.94–1.27 1.39–1.59 1.44–1.54 
F1/AL 0.08 0.07 0.05–0.06 0.05–0.07 0.06–0.08 0.06–0.08 0.04–0.06 0.05–0.06 0.05–0.05 0.05–0.06 0.06–0.07 0.06–0.09 0.05–0.06 0.05–0.06 
WL/WW 2.51 2.40 2.23–2.74 2.30–2.40 2.46–2.60 2.31–2.63 2.17–2.35 2.18–2.32 2.17–2.30 2.14–2.16 2.34–2.38 2.22–2.40 2.35–2.43 2.22–2.27 
WL/HW 3.08 3.22 3.30–3.56 3.47–3.63 3.07–3.36 3.34–4.37 2.91–3.21 3.08–3.30 3.27–3.37 3.53–3.73 3.06–3.20 3.17–3.29 3.06–3.16 3.06–3.23 
a/b 1.61 1.62 1.91–2.03 1.77–2.01 1.13–2.11 1.97–2.19 1.61–1.73 1.64–1.77 1.53–1.62 1.62–1.83 1.84–2.23 2.04–2.14 1.88–2.02 2.00–2.09 
c/d 2.47 2.06 2.28–3.31 2.24–2.83 1.86–2.11 1.91–2.19 2.07–2.28 2.12–2.58 1.79–1.97 1.57–1.89 2.35–2.93 2.31–2.89 2.11–2.43 2.11–2.39 
TL/HW 0.59 0.60 0.67–0.72 0.65–0.72 0.58–0.67 0.56–0.75 0.71–0.76 0.70–0.72 0.74–0.81 0.72–0.75 0.58–0.61 0.58–0.63 0.60–0.63 0.57–0.64 
LP/HW 0.61 0.70 0.48–0.52 1.03–1.11 0.45–0.48 0.78–1.11 0.38–0.44 0.87–0.90 0.50–0.55 0.94–1.00 0.43–0.48 0.80–0.90 0.36–0.39 0.73–0.75 
PL/HW 0.33 – 0.37–0.39 – 0.32–0.34 – 0.32–0.33 – 0.32–0.37 – 0.32–0.33 – 0.26–0.29 – 
DL/HW 0.40 – 0.35–0.38 – 0.27–0.30 – 0.27–0.30 – 0.28–0.31 – 0.28–0.29 – 0.25–0.26 – 
RL/LP – 0.32 – 0.23–0.30 – 0.22–0.29 – 0.31–0.33 – 0.28–0.35 – 0.30–0.32 – 0.37–0.39 
SL/LP – 0.81 – 0.62–0.71 – 0.60–0.67 – 0.61–0.66 – 0.61–0.62 – 0.62–0.69 – 0.59–0.66 
Immature n=4  n=5  n=5  n=0  n=3  n=3  n=3  
BL 1.88–2.03  1.82–2.10  2.38–2.74  –  2.23–2.60  1.25–1.60  2.05–2.50  
BW 1.20–1.34  1.23–1.49  1.98–2.15  –  1.70–1.91  0.89–1.12  1.58–2.11  
AL 0.70–0.78  0.84–0.89  0.88–1.01  –  0.84–0.92  0.58–0.64  0.92–0.96  
FL 0.75–0.78  0.78–0.86  0.96–1.03  –  0.90–0.97  0.58–0.62  0.85–0.89  
TL 0.30–0.31  0.37–0.38  0.37–0.38  –  0.34–0.39  0.23–0.26  0.35–0.41  
CL 0.53–0.56  0.52–0.57  1.04–1.20  –  0.65–0.69  0.43–0.48  0.60–0.65  
CW 0.83–0.85  0.95–1.09  0.59–0.69  –  1.02–1.11  0.69–0.77  1.09–1.14  
RW 0.11–0.13  0.27–0.28  0.18–0.21  –  0.22–0.24  0.15–0.15  0.27–0.29  
BL/BW 1.42–1.64  1.22–1.69  1.19–1.31  –  1.31–1.36  1.35–1.68  1.18–1.39  
AL/FL 0.92–1.00  1.04–1.14  0.90–0.98  –  0.92–0.95  0.95–1.11  1.08–1.11  
CW/CL 1.49–1.61  1.66–2.02  0.51–0.58  –  1.58–1.64  1.56–1.64  1.76–1.90  
CW/RW 6.55–7.66  3.46–3.98  3.06–3.74  –  4.65–5.00  4.55–5.12  3.95–4.08  
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Character Cacopsylla fulguralis Cacopsylla hederae Cacopsylla intacta Cacopsylla jukyungi Cacopsylla juwangsana Cacopsylla koreacola Cacopsylla lineaticeps 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) ♂ (n=0) ♀ (n=0) ♂ (n=2) ♀ (n=3) 
HW 0.64–0.69 0.74–0.81 0.80–0.87 0.78–0.89 – – 0.66–0.68 0.70–0.75 0.70 0.77 – – 0.88–0.90 0.90–0.92 
VW 0.39–0.44 0.46–0.48 0.48–0.49 0.47–0.53 – – 0.39–0.39 0.40–0.46 0.41 0.47 – – 0.52–0.54 0.52–0.54 
VL 0.17–0.19 0.19–0.22 0.19–0.21 0.20–0.22 – – 0.18–0.18 0.19–0.21 0.20 0.20 – – 0.21–0.24 0.23–0.25 
GL 0.15–0.19 0.18–0.21 0.20–0.21 0.19–0.19 – – 0.17–0.19 0.17–0.18 0.24 0.24 – – 0.21–0.25 0.21–0.25 
F1 0.06–0.08 0.06–0.06 0.08–0.08 0.07–0.08 – – 0.07–0.08 0.07–0.07 0.07 0.07 – – 0.08–0.08 0.08–0.09 
AL 1.36–1.46 1.39–1.45 1.27–1.48 1.29–1.29 – – 1.16–1.18 1.15–1.22 1.34 1.36 – – 1.44–1.50 1.40–1.41 
WL 2.26–2.39 2.72–2.88 2.31–2.53 2.40–2.63 – – 1.92–1.96 2.13–2.30 2.44 2.89 – – 3.04–3.11 3.13–3.17 
WW 0.98–1.07 1.22–1.31 1.05–1.23 1.05–1.32 – – 0.79–0.84 0.94–0.98 1.01 1.24 – – 1.16–1.24 1.13–1.17 
PT 0.75–0.78 0.85–0.91 0.53–0.74 0.47–0.90 – – 0.61–0.70 0.71–0.83 0.76 0.82 – – 0.67–0.86 0.82–0.94 
Rs 1.24–1.36 1.62–1.68 1.36–1.59 1.45–1.66 – – 1.13–1.16 1.28–1.37 1.37 1.73 – – 1.87–1.90 1.98–2.02 
RC 0.78–0.87 0.93–1.06 0.84–0.90 0.85–0.97 – – 0.64–0.67 0.72–0.78 0.78 1.05 – – 1.15–1.19 1.09–1.18 
a 0.47–0.55 0.57–0.70 0.60–0.69 0.60–0.73 – – 0.46–0.52 0.55–0.60 0.59 0.81 – – 0.87–0.93 0.91–0.95 
b 0.32–0.37 0.38–0.45 0.34–0.36 0.38–0.38 – – 0.27–0.41 0.33–0.50 0.34 0.52 – – 0.48–0.52 0.48–0.51 
c 0.54–0.60 0.68–0.70 0.46–0.50 0.49–0.52 – – 0.41–0.42 0.42–0.49 0.57 0.60 – – 0.53–0.55 0.60–0.62 
d 0.19–0.21 0.24–0.26 0.20–0.30 0.22–0.33 – – 0.19–0.22 0.23–0.26 0.22 0.26 – – 0.20–0.31 0.20–0.30 
TL 0.51–0.56 0.53–0.55 0.52–0.54 0.53–0.54 – – 0.44–0.49 0.45–0.48 0.50 0.57 – – 0.54–0.56 0.52–0.57 
LP 0.36–0.38 0.78–0.85 0.30–0.38 0.71–0.77 – – 0.33–0.39 0.55–0.60 0.30 0.63 – – 0.44–0.45 0.66–0.67 
PL 0.24–0.26 – 0.25–0.29 – – – 0.25–0.26 – 0.24 – – – 0.31–0.33 – 
DL 0.21–0.24 – 0.22–0.25 – – – 0.26–0.28 – 0.23 – – – 0.30–0.33 – 
RL – 0.28–0.33 – 0.71–0.77 – – – 0.15–0.18 – 0.21 – – – 0.21–0.24 
SL – 0.48–0.49 – 0.43–0.50 – – – 0.35–0.39 – 0.42 – – – 0.45–0.48 
AL/HW 1.98–2.22 1.79–1.88 1.50–1.72 1.46–1.64 – – 1.72–1.78 1.57–1.68 1.91 1.77 – – 1.64–1.66 1.56–1.57 
F1/AL 0.04–0.05 0.04–0.04 0.05–0.06 0.06–0.06 – – 0.06–0.07 0.06–0.07 0.11 0.05 – – 0.06–0.06 0.06–0.06 
WL/WW 2.23–2.30 2.19–2.23 2.06–2.19 1.99–2.29 – – 2.48–2.59 2.40–2.52 2.43 2.33 – – 2.52–2.63 2.71–2.78 
WL/HW 3.49–3.54 3.37–3.88 2.84–2.94 2.96–3.06 – – 3.05–3.14 3.16–3.42 3.47 3.76 – – 3.45–3.45 3.48–3.53 
a/b 1.31–1.53 1.41–1.65 1.71–2.06 1.60–1.91 – – 2.04–2.46 1.70–2.06 1.76 1.57 – – 1.67–1.93 1.77–1.96 
c/d 2.61–2.91 2.72–2.84 1.63–2.27 1.49–2.32 – – 2.13–2.28 1.79–2.37 2.53 2.32 – – 1.76–2.66 2.01–3.04 
TL/HW 0.76–0.83 0.66–0.75 0.61–0.66 0.59–0.69 – – 0.66–0.72 0.64–0.67 0.72 0.75 – – 0.60–0.64 0.57–0.69 
LP/HW 0.76–0.83 1.05–1.05 0.38–0.44 0.87–0.90 – – 0.48–0.51 0.73–0.78 0.42 0.81 – – 0.50–0.50 0.73–0.75 
PL/HW 0.36–0.37 – 0.31–0.34 – – – 0.35–0.37 – 0.34 – – – 0.35–0.36 – 
DL/HW 0.32–0.34 – 0.27–0.29 – – – 0.36–0.38 – 0.32 – – – 0.34–0.36 – 
RL/LP – 0.36–0.38 – 0.32–0.34 – – – 0.33–0.37 – 0.34 – – – 0.32–0.37 
SL/LP – 0.57–0.63 – 0.61–0.65 – – – 0.63–0.65 – 0.67 – – – 0.68–0.72 
Immature n=1  n=3  n=0  n=5  n=0  n=0  n=1  
BL 2.01  1.86–2.12  –  1.44–1.70  –  –  2.65  
BW 1.33  1.32–1.73  –  1.12–1.26  –  –  1.80  
AL 0.83  0.81–0.84  –  0.68–0.75  –  –  1.04  
FL 0.77  0.66–0.70  –  0.59–0.64  –  –  0.98  
TL 0.33  0.31–0.33  –  0.24–0.28  –  –  0.44  
CL 0.50  0.42–0.45  –  0.47–0.50  –  –  0.70  
CW 0.93  0.77–0.85  –  0.79–0.81  –  –  1.17  
RW 0.22  0.32–0.35  –  0.18–0.21  –  –  0.21  
BL/BW 1.52  1.22–1.41  –  1.26–1.35  –  –  1.47  
AL/FL 1.08  1.15–1.28  –  1.12–1.25  –  –  1.06  
CW/CL 1.86  1.78–1.87  –  1.62–1.70  –  –  1.67  
CW/RW 4.27  2.19–2.49  –  3.92–4.41  –  –  5.65  
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Character Cacopsylla maculatili Cacopsylla mali Cacopsylla moiwasana Cacopsylla nopeunsanicola Cacopsylla palgongsana Cacopsylla peninsularis Cacopsylla pseudosieboldiani 
Adult ♂ (n=5) ♀ (n=5) ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=0) ♂ (n=2) ♀ (n=2) ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=5) ♀ (n=5) 
HW 0.75–0.79 0.82–0.85 0.82–0.84 0.84–0.86 0.75 – 0.78–0.78 0.79–0.80 – – 0.77–0.84 0.84–0.89 0.82–0.89 0.89–0.93 
VW 0.41–0.44 0.45–0.48 0.47–0.50 0.49–0.50 0.43 – 0.45–0.45 0.45–0.45 – – 0.45–0.48 0.50–0.52 0.49–0.55 0.52–0.56 
VL 0.19–0.22 0.20–0.22 0.22–0.22 0.23–0.23 0.22 – 0.18–0.19 0.18–0.19 – – 0.21–0.21 0.21–0.22 0.20–0.23 0.22–0.26 
GL 0.19–0.22 0.20–0.22 0.24–0.26 0.25–0.27 0.19 – 0.18–0.19 0.16–0.16 – – 0.18–0.20 0.19–0.22 0.24–0.27 0.22–0.25 
F1 0.07–0.09 0.08–0.09 0.08–0.09 0.08–0.08 0.06 – 0.08–0.08 0.07–0.08 – – 0.05–0.06 0.04–0.05 0.07–0.08 0.08–0.09 
AL 1.41–1.50 1.38–1.48 1.41–1.52 1.52–1.53 0.94 – 1.01–1.01 0.90–0.90 – – 1.02–1.17 1.10–1.15 1.28–1.48 1.18–1.47 
WL 2.37–2.46 2.56–2.68 2.82–2.94 3.19–3.26 2.28 – 2.53–2.54 2.71–2.71 – – 2.41–2.43 2.77–2.81 2.67–2.92 2.94–3.10 
WW 0.99–1.05 1.08–1.17 1.08–1.11 1.18–1.28 0.94 – 1.08–1.09 1.13–1.14 – – 1.04–1.11 1.19–1.25 1.25–1.41 1.38–1.55 
PT 0.71–0.79 0.66–0.82 0.75–0.92 0.84–1.01 0.79 – 0.86–0.86 0.93–0.94 – – 0.73–0.74 0.75–0.82 0.83–0.95 0.94–1.09 
Rs 1.37–1.45 1.54–1.59 1.76–1.82 1.99–2.06 1.39 – 1.69–1.69 1.77–1.77 – – 1.47–1.51 1.75–1.81 1.69–1.83 1.84–2.03 
RC 0.78–0.83 0.87–0.92 0.96–0.99 1.09–1.12 0.76 – 0.91–0.91 0.94–0.95 – – 0.82–0.88 0.97–1.02 1.01–1.11 1.13–1.29 
a 0.46–0.58 0.61–0.65 0.75–0.82 0.92–0.95 0.68 – 0.71–0.71 0.74–0.74 – – 0.59–0.71 0.73–0.76 0.73–0.77 0.79–0.94 
b 0.30–0.35 0.36–0.37 0.40–0.44 0.44–0.51 0.33 – 0.33–0.33 0.38–0.38 – – 0.35–0.38 0.37–0.40 0.40–0.43 0.46–0.51 
c 0.48–0.49 0.46–0.52 0.58–0.64 0.62–0.67 0.46 – 0.54–0.55 0.62–0.63 – – 0.51–0.53 0.55–0.58 0.49–0.61 0.54–0.63 
d 0.24–0.27 0.27–0.32 0.21–0.25 0.28–0.29 0.32 – 0.20–0.21 0.24–0.24 – – 0.29–0.30 0.32–0.35 0.24–0.29 0.28–0.34 
TL 0.51–0.57 0.52–0.57 0.57–0.62 0.58–0.63 0.46 – 0.47–0.48 0.46–0.47 – – 0.49–0.51 0.51–0.53 0.50–0.56 0.51–0.57 
LP 0.31–0.36 0.57–0.64 0.36–0.39 0.73–0.78 0.23 – 0.32–0.33 0.76–0.76 – – 0.31–0.33 0.67–0.68 0.43–0.47 0.63–0.72 
PL 0.22–0.23 – 0.29–0.30 – 0.23 – 0.26–0.27 – – – 0.23–0.26 – 0.35–0.37 – 
DL 0.25–0.26 – 0.26–0.29 – 0.24 – 0.24–0.25 – – – 0.23–0.25 – 0.33–0.35 – 
RL – 0.16–0.24 – 0.23–0.25 – – – 0.20–0.20 – – – 0.18–0.24 – 0.21–0.27 
SL – 0.34–0.36 – 0.48–0.51 – – – 0.54–0.54 – – – 0.45–0.48 – 0.41–0.46 
AL/HW 1.83–2.01 1.68–1.83 1.69–1.87 1.76–1.81 1.26 – 1.29–1.30 1.13–1.14 – – 1.25–1.43 1.23–1.34 1.51–1.65 1.33–1.58 
F1/AL 0.05–0.06 0.05–0.06 0.06–0.06 0.05–0.05 0.06 – 0.07–0.07 0.08–0.08 – – 0.05–0.05 0.04–0.05 0.05–0.06 0.06–0.07 
WL/WW 2.30–2.44 2.22–2.43 2.56–2.69 2.54–2.71 2.43 – 2.34–2.34 2.38–2.40 – – 2.19–2.35 2.26–2.35 1.92–2.18 1.95–2.15 
WL/HW 3.05–3.26 3.10–3.23 3.46–3.52 3.70–3.82 3.06 – 3.24–3.26 3.40–3.43 – – 2.87–3.14 3.15–3.28 3.03–3.33 3.27–3.35 
a/b 1.56–1.76 1.68–1.78 1.73–1.93 1.87–2.09 2.05 – 2.15–2.15 1.93–1.95 – – 1.65–2.06 1.87–2.07 1.78–1.83 1.67–1.96 
c/d 1.80–2.02 1.56–1.85 2.54–2.74 2.24–2.33 1.42 – 2.63–2.70 2.58–2.60 – – 1.75–1.79 1.63–1.80 1.92–2.24 1.72–2.12 
TL/HW 0.64–0.73 0.63–0.69 0.70–0.74 0.68–0.73 0.61 – 0.60–0.61 0.58–0.59 – – 0.61–0.64 0.59–0.61 0.60–0.63 0.55–0.64 
LP/HW 0.41–0.46 0.68–0.75 0.43–0.47 0.84–0.94 0.31 – 0.41–0.42 0.95–0.96 – – 0.37–0.42 0.77–0.80 0.48–0.54 0.70–0.77 
PL/HW 0.27–0.30 – 0.35–0.36 – 0.30 – 0.33–0.34 – – – 0.29–0.31 – 0.39–0.45 – 
DL/HW 0.32–0.35 – 0.31–0.35 – 0.33 – 0.31–0.32 – – – 0.28–0.31 – 0.37–0.43 – 
RL/LP – 0.27–0.39 – 0.31–0.32 – – – 0.26–0.27 – – – 0.27–0.36 – 0.33–0.41 
SL/LP – 0.53–0.64 – 0.64–0.69 – – – 0.71–0.71 – – – 0.67–0.70 – 0.63–0.70 
Immature n=5  n=1  n=0  n=3  n=0  n=0  n=3  
BL 1.85–2.07  1.83  –  1.65–1.80  –  –  2.16–2.34  
BW 1.44–1.62  1.23  –  1.15–1.36  –  –  1.64–1.72  
AL 0.81–0.94  0.86  –  0.69–0.71  –  –  0.90–0.97  
FL 0.69–0.79  0.66  –  0.71–0.74  –  –  0.90–0.92  
TL 0.24–0.31  0.31  –  0.28–0.31  –  –  0.41–0.43  
CL 0.93–1.02  0.59  –  0.52–0.55  –  –  0.74–0.75  
CW 0.57–0.61  0.96  –  0.78–0.83  –  –  1.15–1.26  
RW 0.17–0.18  0.19  –  0.15–0.15  –  –  0.14–0.17  
BL/BW 1.26–1.39  1.47  –  1.29–1.43  –  –  1.31–1.36  
AL/FL 1.16–1.27  1.29  –  0.93–1.00  –  –  0.98–1.07  
CW/CL 0.60–0.62  1.64  –  1.49–1.54  –  –  1.54–1.71  
CW/RW 3.26–3.53  5.17  –  5.13–5.49  –  –  7.49–8.48  
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Character Cacopsylla pseudoviburni Cacopsylla pulchra Cacopsylla rhododendri Cacopsylla saligna Cacopsylla sandolbaea Cacopsylla sangjaei Cacopsylla satsumensis 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=2) ♀ (n=2) ♂ (n=0) ♀ (n=0) ♂ (n=2) ♀ (n=0) ♂ (n=5) ♀ (n=5) ♂ (n=5) ♀ (n=5) ♂ (n=5) ♀ (n=5) 
HW 0.96–1.00 0.99–1.01 0.72–0.74 0.76–0.77 – – 0.79–0.81 – 0.71–0.76 0.78–0.81 0.68–0.74 0.71–0.78 0.72–0.86 0.76–0.89 
VW 0.57–0.59 0.58–0.60 0.41–0.43 0.43–0.44 – – 0.45–0.47 – 0.41–0.44 0.45–0.47 0.38–0.42 0.41–0.44 0.43–0.47 0.44–0.51 
VL 0.22–0.23 0.21–0.24 0.18–0.18 0.19–0.19 – – 0.20–0.20 – 0.19–0.21 0.20–0.23 0.17–0.18 0.16–0.19 0.18–0.21 0.20–0.22 
GL 0.29–0.31 0.27–0.29 0.18–0.19 0.20–0.21 – – 0.24–0.25 – 0.16–0.20 0.17–0.21 0.14–0.19 0.12–0.20 0.18–0.22 0.20–0.22 
F1 0.11–0.12 0.10–0.11 0.07–0.07 0.07–0.07 – – 0.07–0.07 – 0.07–0.08 0.07–0.08 0.05–0.06 0.05–0.07 0.06–0.08 0.06–0.08 
AL 1.87–2.09 1.86–1.98 1.05–1.05 1.00–1.10 – – 1.29–1.35 – 1.06–1.23 0.90–1.13 0.88–1.17 0.88–1.07 0.96–1.18 1.10–1.18 
WL 3.17–3.39 3.40–3.43 2.59–2.60 2.71–2.83 – – 2.80–2.96 – 2.15–2.37 2.60–2.78 2.04–2.24 2.11–2.40 2.05–2.25 2.11–2.58 
WW 1.29–1.42 1.40–1.46 1.04–1.07 1.09–1.13 – – 1.13–1.30 – 0.88–1.04 1.17–1.27 0.79–0.96 0.84–1.01 0.86–1.03 0.92–1.16 
PT 0.61–0.77 0.63–0.81 0.83–0.87 0.87–0.96 – – 0.92–1.00 – 0.68–0.83 0.79–1.00 0.71–0.89 0.73–0.79 0.76–0.85 0.86–1.09 
Rs 1.89–2.12 2.03–2.07 1.57–1.62 1.67–1.83 – – 1.73–1.81 – 1.25–1.33 1.59–1.72 1.28–1.39 1.33–1.50 1.31–1.45 1.36–1.66 
RC 1.09–1.21 1.16–1.26 0.85–0.89 0.93–0.99 – – 0.91–0.97 – 0.72–0.88 0.96–1.11 0.70–0.79 0.73–0.87 0.70–0.83 0.72–0.93 
a 0.77–0.94 0.84–0.96 0.74–0.75 0.76–0.81 – – 0.78–0.79 – 0.43–0.51 0.59–0.75 0.62–0.65 0.56–0.73 0.52–0.63 0.52–0.72 
b 0.44–0.50 0.49–0.62 0.37–0.38 0.37–0.40 – – 0.40–0.44 – 0.32–0.43 0.50–0.61 0.29–0.31 0.28–0.38 0.26–0.31 0.25–0.35 
c 0.66–0.73 0.67–0.75 0.54–0.60 0.63–0.65 – – 0.67–0.71 – 0.45–0.51 0.54–0.59 0.45–0.56 0.46–0.57 0.37–0.44 0.39–0.51 
d 0.27–0.33 0.28–0.30 0.22–0.26 0.22–0.23 – – 0.25–0.30 – 0.18–0.24 0.23–0.26 0.20–0.23 0.20–0.25 0.25–0.37 0.27–0.37 
TL 0.72–0.76 0.71–0.73 0.42–0.44 0.43–0.47 – – 0.62–0.68 – 0.50–0.54 0.52–0.57 0.40–0.43 0.39–0.43 0.42–0.50 0.44–0.53 
LP 0.41–0.46 0.72–0.78 0.35–0.36 0.84–0.92 – – 0.38–0.39 – 0.33–0.37 0.61–0.68 0.32–0.36 0.62–0.64 0.34–0.42 0.73–0.82 
PL 0.32–0.33 – 0.27–0.28 – – – 0.28–0.29 – 0.25–0.27 – 0.20–0.23 – 0.26–0.29 – 
DL 0.28–0.32 – 0.23–0.24 – – – 0.23–0.26 – 0.28–0.32 – 0.20–0.21 – 0.22–0.26 – 
RL – 0.20–0.24 – 0.18–0.20 – – – – – 0.13–0.16 – 0.14–0.17 – 0.19–0.26 
SL – 0.52–0.55 – 0.54–0.64 – – – – – 0.41–0.47 – 0.42–0.45 – 0.48–0.53 
AL/HW 1.95–2.09 1.84–2.00 1.41–1.45 1.31–1.44 – – 1.63–1.68 – 1.49–1.69 1.11–1.44 1.25–1.57 1.22–1.38 1.16–1.48 1.31–1.39 
F1/AL 0.05–0.06 0.05–0.06 0.07–0.07 0.06–0.07 – – 0.05–0.05 – 0.06–0.07 0.06–0.08 0.05–0.07 0.06–0.06 0.06–0.08 0.06–0.07 
WL/WW 2.39–2.47 2.33–2.45 2.44–2.50 2.49–2.50 – – 2.28–2.49 – 2.19–2.47 2.19–2.30 2.31–2.69 2.36–2.66 2.07–2.47 2.15–2.40 
WL/HW 3.29–3.38 3.39–3.43 3.48–3.59 3.55–3.70 – – 3.55–3.67 – 2.92–3.26 3.35–3.51 2.99–3.09 2.95–3.34 2.54–2.84 2.77–2.96 
a/b 1.75–1.90 1.55–1.87 1.97–2.02 2.03–2.06 – – 1.82–1.92 – 1.15–1.48 1.16–1.37 1.97–2.15 1.94–2.35 1.92–2.22 1.98–2.12 
c/d 2.01–2.60 2.40–2.60 2.12–2.77 2.73–2.96 – – 2.39–2.64 – 1.95–2.70 2.14–2.59 2.21–2.44 2.04–2.42 1.04–1.47 1.30–1.48 
TL/HW 0.73–0.76 0.70–0.73 0.56–0.61 0.57–0.61 – – 0.79–0.84 – 0.69–0.74 0.66–0.71 0.56–0.58 0.55–0.57 0.51–0.65 0.56–0.61 
LP/HW 0.41–0.48 0.71–0.79 0.48–0.48 1.09–1.21 – – 0.48–0.49 – 0.47–0.50 0.76–0.87 0.47–0.50 0.82–0.89 0.45–0.52 0.91–0.96 
PL/HW 0.32–0.34 – 0.36–0.38 – – – 0.35–0.36 – 0.33–0.38 – 0.29–0.33 – 0.33–0.37 – 
DL/HW 0.29–0.32 – 0.31–0.33 – – – 0.29–0.33 – 0.38–0.43 – 0.28–0.30 – 0.27–0.32 – 
RL/LP – 0.28–0.31 – 0.20–0.24 – – – – – 0.22–0.24 – 0.23–0.26 – 0.26–0.32 
SL/LP – 0.71–0.75 – 0.65–0.70 – – – – – 0.66–0.75 – 0.68–0.70 – 0.62–0.66 
Immature n=0  n=3  n=0  n=  n=5  n=5  n=5  
BL –  1.58–2.01  –  –  1.77–2.28  1.30–1.91  1.57–2.01  
BW –  1.14–1.42  –  –  1.31–1.90  0.95–1.29  1.29–1.52  
AL –  0.67–0.73  –  –  0.65–0.74  0.66–0.78  0.68–0.74  
FL –  0.66–0.69  –  –  0.72–0.88  0.59–0.68  0.68–0.75  
TL –  0.27–0.29  –  –  0.23–0.25  0.29–0.33  0.27–0.42  
CL –  0.48–0.55  –  –  0.97–1.08  0.38–0.47  0.52–0.57  
CW –  0.80–0.84  –  –  0.56–0.66  0.60–0.70  0.96–1.05  
RW –  0.11–0.13  –  –  0.14–0.19  0.21–0.23  0.13–0.14  
BL/BW –  1.39–1.42  –  –  1.20–1.35  1.37–1.50  1.16–1.33  
AL/FL –  0.97–1.06  –  –  0.82–0.94  1.12–1.20  0.96–1.01  
CW/CL –  1.52–1.64  –  –  0.58–0.66  1.50–1.68  1.77–1.93  
CW/RW –  6.53–7.53  –  –  3.41–4.29  2.82–3.23  7.11–7.39  
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Character Cacopsylla seolagsana Cacopsylla seungmoi Cacopsylla sibirica Cacopsylla silvestris Cacopsylla subcoccinea Cacopsylla tobirae Cacopsylla ulleungensis 
Adult ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=0) ♂ (n=1) ♀ (n=2) ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) 
HW – – – – 0.76 0.78–0.81 – – – – 0.69–0.72 0.73–0.81 – – 
VW – – – – 0.45 0.47–0.49 – – – – 0.39–0.41 0.43–0.47 – – 
VL – – – – 0.18 0.20–0.21 – – – – 0.19–0.21 0.18–0.22 – – 
GL – – – – 0.21 0.19–0.22 – – – – 0.20–0.22 0.22–0.26 – – 
F1 – – – – 0.07 0.07–0.08 – – – – 0.06–0.07 0.07–0.07 – – 
AL – – – – 1.05 1.05–1.13 – – – – 1.16–1.24 1.29–1.45 – – 
WL – – – – 2.73 2.89–2.95 – – – – 2.17–2.38 2.42–2.94 – – 
WW – – – – 1.00 1.05–1.13 – – – – 0.92–1.00 0.93–1.27 – – 
PT – – – – 0.89 0.89–0.96 – – – – 0.77–0.80 0.74–0.91 – – 
Rs – – – – 1.69 1.75–1.83 – – – – 1.37–1.45 1.39–1.82 – – 
RC – – – – 0.90 0.97–1.00 – – – – 0.74–0.77 0.77–1.01 – – 
a – – – – 0.71 0.77–0.82 – – – – 0.57–0.63 0.60–0.72 – – 
b – – – – 0.34 0.38–0.38 – – – – 0.33–0.35 0.35–0.46 – – 
c – – – – 0.60 0.58–0.63 – – – – 0.54–0.57 0.55–0.64 – – 
d – – – – 0.26 0.26–0.29 – – – – 0.16–0.22 0.20–0.29 – – 
TL – – – – 0.43 0.42–0.47 – – – – 0.49–0.57 0.49–0.62 – – 
LP – – – – 0.39 0.88–0.90 – – – – 0.33–0.36 0.78–0.92 – – 
PL – – – – 0.27 – – – – – 0.23–0.24 – – – 
DL – – – – 0.24 – – – – – 0.22–0.22 – – – 
RL – – – – – 0.22–0.24 – – – – – 0.21–0.23 – – 
SL – – – – – 0.60–0.62 – – – – – 0.53–0.64 – – 
AL/HW – – – – 1.40 1.35–1.40 – – – – 1.68–1.73 1.60–1.78 – – 
F1/AL – – – – 0.07 0.07–0.07 – – – – 0.05–0.05 0.05–0.05 – – 
WL/WW – – – – 2.74 2.53–2.55 – – – – 2.37–2.48 2.31–2.61 – – 
WL/HW – – – – 3.61 3.57–3.78 – – – – 3.13–3.31 3.31–3.61 – – 
a/b – – – – 2.11 2.03–2.17 – – – – 1.68–1.80 1.55–1.73 – – 
c/d – – – – 2.31 1.99–2.40 – – – – 2.59–3.38 2.19–2.71 – – 
TL/HW – – – – 0.57 0.54–0.59 – – – – 0.69–0.79 0.67–0.77 – – 
LP/HW – – – – 0.52 1.12–1.13 – – – – 0.46–0.50 1.07–1.14 – – 
PL/HW – – – – 0.36 – – – – – 0.33–0.34 – – – 
DL/HW – – – – 0.32 – – – – – 0.31–0.31 – – – 
RL/LP – – – –  0.25–0.27 – – – – – 0.25–0.27 – – 
SL/LP – – – –  0.68–0.69 – – – – – 0.66–0.69 – – 
Immature n=0  n=0  n=0  n=0  n=0  n=3  n=0  
BL –  –  –  –  –  1.80–1.93  –  
BW –  –  –  –  –  1.11–1.20  –  
AL –  –  –  –  –  0.79–0.80  –  
FL –  –  –  –  –  0.72–0.75  –  
TL –  –  –  –  –  0.29–0.33  –  
CL –  –  –  –  –  0.49–0.51  –  
CW –  –  –  –  –  0.82–0.85  –  
RW –  –  –  –  –  0.18–0.20  –  
BL/BW –  –  –  –  –  1.55–1.74  –  
AL/FL –  –  –  –  –  1.06–1.10  –  
CW/CL –  –  –  –  –  1.66–1.68  –  
CW/RW –  –  –  –  –  4.18–4.58  –  



Appendix 4. Measurements and ratios. Measurements are given in millimeters.  

820 

Character Cacopsylla viburnicola Cacopsylla visci Cacopsylla vondraceki Cacopsylla zinovjevi Cyamophila floribundae Cyamophila hexastigma Cyamophila willieti 
Adult ♂ (n=3) ♀ (n=2) ♂ (n=1) ♀ (n=2) ♂ (n=0) ♀ (n=0) ♂ (n=1) ♀ (n=1) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) 
HW 0.73–0.76 0.76–0.76 1.18 1.21–1.22 – – 0.76 0.80 0.92–0.97 0.98–1.05 0.85–0.89 0.93–0.99 0.99–1.09 0.99–1.13 
VW 0.40–0.45 0.44–0.45 0.67 0.69–0.69 – – 0.46 0.46 0.53–0.56 0.57–0.61 0.47–0.50 0.53–0.56 0.55–0.64 0.56–0.66 
VL 0.15–0.18 0.17–0.18 0.26 0.25–0.27 – – 0.20 0.19 0.22–0.22 0.23–0.25 0.18–0.22 0.21–0.23 0.22–0.23 0.22–0.25 
GL 0.20–0.21 0.19–0.21 0.32 0.35–0.36 – – 0.21 0.22 0.22–0.24 0.22–0.25 0.19–0.21 0.21–0.24 0.15–0.23 0.22–0.26 
F1 0.06–0.08 0.06–0.06 0.10 0.10–0.11 – – 0.07 0.07 0.09–0.10 0.09–0.11 0.07–0.09 0.09–0.09 0.11–0.12 0.09–0.12 
AL 1.23–1.28 1.14–1.15 2.22 2.25–2.41 – – 1.00 0.98 2.08–2.34 2.16–2.39 1.94–2.08 1.98–2.29 2.26–2.41 2.27–2.38 
WL 2.57–2.69 2.70–2.87 3.24 3.45–3.47 – – 2.75 2.89 2.86–3.10 3.12–3.31 2.52–2.75 2.86–3.19 3.06–3.27 3.16–3.44 
WW 1.15–1.21 1.22–1.35 1.47 1.59–1.65 – – 1.09 1.16 1.22–1.30 1.35–1.41 1.05–1.08 1.10–1.43 1.20–1.36 1.23–1.40 
PT 0.78–0.89 0.76–0.96 1.02 1.06–1.09 – – 0.96 1.09 0.87–0.99 0.91–1.00 0.62–0.79 0.82–0.99 0.97–1.03 0.84–1.08 
Rs 1.49–1.65 1.74–1.85 2.01 2.19–2.19 – – 1.76 1.87 1.75–1.83 1.96–1.98 1.51–1.65 1.72–1.95 1.80–1.90 1.88–2.07 
RC 0.88–0.94 1.03–1.06 1.05 1.18–1.19 – – 0.94 0.99 0.98–1.06 1.09–1.16 0.88–0.96 0.95–1.18 1.00–1.09 1.02–1.17 
a 0.70–0.74 0.79–0.86 0.80 0.92–0.95 – – 0.81 0.82 0.88–0.94 0.99–1.05 0.75–0.87 0.86–1.07 0.93–0.97 0.94–1.10 
b 0.35–0.38 0.43–0.46 0.36 0.47–0.50 – – 0.41 0.37 0.37–0.40 0.41–0.44 0.34–0.37 0.35–0.41 0.38–0.40 0.38–0.43 
c 0.61–0.68 0.63–0.74 0.79 0.79–0.83 – – 0.59 0.67 0.56–0.60 0.64–0.67 0.50–0.58 0.59–0.66 0.56–0.62 0.61–0.64 
d 0.26–0.28 0.27–0.28 0.38 0.39–0.40 – – 0.25 0.28 0.34–0.43 0.42–0.45 0.31–0.33 0.34–0.44 0.42–0.48 0.36–0.46 
TL 0.60–0.63 0.61–0.63 0.74 0.80–0.85 – – 0.47 0.48 0.60–0.65 0.66–0.69 0.59–0.64 0.62–0.66 0.69–0.74 0.68–0.70 
LP 0.32–0.35 0.70–0.77 0.41 0.68–0.68 – – 0.49 1.00 0.39–0.44 0.77–0.83 0.35–0.37 0.72–0.75 0.42–0.47 0.85–0.91 
PL 0.24–0.26 – 0.29 – – – 0.36 – 0.28–0.29 – 0.25–0.27 – 0.31–0.32 – 
DL 0.26–0.27 – 0.26 – – – 0.28 – 0.28–0.28 – 0.27–0.28 – 0.35–0.36 – 
RL – 0.23–0.24 – 0.26–0.26 – – – 0.22 – 0.24–0.26 – 0.21–0.23 – 0.23–0.25 
SL – 0.50–0.53 – 0.45–0.45 – – – 0.70 – 0.55–0.57 – 0.52–0.54 – 0.60–0.65 
AL/HW 1.64–1.75 1.49–1.52 1.89 1.85–1.99 – – 1.32 1.23 2.26–2.42 2.12–2.29 2.18–2.37 2.12–2.31 2.18–2.29 2.11–2.28 
F1/AL 0.05–0.06 0.06–0.06 0.04 0.04–0.04 – – 0.07 0.07 0.04–0.04 0.04–0.05 0.04–0.04 0.04–0.05 0.04–0.05 0.04–0.05 
WL/WW 2.15–2.27 2.12–2.21 2.20 2.10–2.18 – – 2.52 2.49 2.35–2.53 2.31–2.39 2.40–2.58 2.23–2.59 2.41–2.54 2.32–2.57 
WL/HW 3.40–3.60 3.58–3.76 2.75 2.84–2.85 – – 3.64 3.61 3.12–3.21 3.14–3.20 2.96–3.09 3.09–3.22 2.92–3.10 2.98–3.24 
a/b 1.89–2.03 1.83–1.87 2.20 1.85–2.02 – – 1.96 2.20 2.28–2.50 2.28–2.57 2.19–2.38 2.39–2.60 2.34–2.48 2.34–2.59 
c/d 2.34–2.47 2.25–2.76 2.12 2.02–2.05 – – 2.32 2.38 1.37–1.73 1.49–1.53 1.51–1.85 1.50–1.71 1.30–1.34 1.36–1.71 
TL/HW 0.80–0.87 0.80–0.83 0.63 0.66–0.70 – – 0.62 0.59 0.65–0.68 0.66–0.67 0.67–0.73 0.66–0.70 0.64–0.69 0.61–0.68 
LP/HW 0.43–0.48 0.93–1.01 0.34 0.56–0.56 – – 0.64 1.25 0.42–0.45 0.78–0.79 0.41–0.42 0.76–0.78 0.40–0.44 0.80–0.86 
PL/HW 0.33–0.34 – 0.25 – – – 0.47 – 0.29–0.30 – 0.29–0.31 – 0.29–0.32 – 
DL/HW 0.35–0.37 – 0.22 – – – 0.37 – 0.29–0.30 – 0.30–0.32 – 0.32–0.36 – 
RL/LP – 0.30–0.34 – 0.36–0.38 – – – 0.22 – 0.30–0.32 – 0.29–0.32 – 0.25–0.30 
SL/LP – 0.68–0.71 – 0.62–0.66 – – – 0.70 – 0.68–0.73 – 0.72–0.73 – 0.70–0.73 
Immature n=0  n=0  n=0  n=0  n=1  n=3  n=1  
BL –  –  –  –  2.73  2.55–2.73  3.01  
BW –  –  –  –  1.64  1.50–1.62  1.67  
AL –  –  –  –  1.44  1.53–1.69  1.86  
FL –  –  –  –  0.76  0.71–0.72  0.84  
TL –  –  –  –  0.41  0.41–0.45  0.49  
CL –  –  –  –  0.83  0.83–0.98  0.97  
CW –  –  –  –  0.56  0.57–0.62  0.73  
RW –  –  –  –  0.16  0.15–0.17  0.20  
BL/BW –  –  –  –  1.67  1.66–1.70  1.81  
AL/FL –  –  –  –  1.89  2.16–2.34  2.22  
CW/CL –  –  –  –  0.67  0.63–0.70  0.75  
CW/RW –  –  –  –  3.56  3.58–3.97  3.66  
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Character Psylla alniformosanaesuga Spanioneura longicauda Bactericera breviatiformis Bactericera calcarata Bactericera distinctissima Bactericera gobica Bactericera koreana 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=5) ♀ (n=1) ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=5) ♀ (n=5) ♂ (n=0) ♀ (n=0) 
HW 1.08–1.17 1.18–1.21 0.66–0.69 0.68 – – – – 0.68–0.70 0.61–0.69 0.64–0.66 0.67–0.68 0.43 – 
VW 0.64–0.72 0.71–0.73 0.41–0.44 0.43 – – – – 0.38–0.42 0.39–0.42 0.36–0.40 0.38–0.40 0.28 – 
VL 0.23–0.26 0.23–0.26 0.18–0.20 0.20 – – – – 0.19–0.22 0.17–0.20 0.17–0.19 0.20–0.20 0.16 – 
GL 0.23–0.26 0.23–0.26 0.19–0.23 0.22 – – – – 0.15–0.18 0.18–0.22 0.10–0.13 0.09–0.11 – – 
F1 0.12–0.14 0.14–0.14 0.06–0.07 0.07 – – – – 0.06–0.07 0.06–0.07 0.05–0.06 0.05–0.06 – – 
AL 3.03–3.29 3.19–3.34 1.28–1.45 1.38 – – – – 1.09–1.29 0.94–1.20 1.21–1.26 1.13–1.24 0.65 – 
WL 3.83–4.15 4.42–4.54 2.71–2.95 3.12 – – – – 3.25–3.38 3.31–3.57 2.73–2.91 2.99–3.15 2.15 2.20 
WW 1.55–1.74 1.68–1.80 1.13–1.22 1.28 – – – – 1.15–1.27 1.11–1.35 1.08–1.16 1.21–1.26 0.85 0.88 
PT 0.48–0.56 0.62–0.65 0.32–0.52 0.52 – – – – – – – – – – 
Rs 1.29–1.43 2.48–2.62 1.65–1.80 1.99 – – – – 1.67–1.76 1.60–1.88 1.02–1.27 1.22–1.37 – – 
RC 1.29–1.43 1.50–1.65 1.00–1.06 1.16 – – – – 0.98–1.08 1.01–1.20 0.91–1.01 0.99–1.11 – – 
a 0.99–1.08 1.24–1.30 0.61–0.77 0.78 – – – – 0.56–0.65 0.69–0.74 0.36–0.54 0.46–0.61 – – 
b 0.58–0.62 0.68–0.78 0.45–0.48 0.56 – – – – 0.43–0.47 0.48–0.53 0.29–0.35 0.38–0.41 – – 
c 0.74–0.85 0.82–0.86 0.65–0.72 0.81 – – – – 0.48–0.49 0.51–0.55 0.48–0.53 0.52–0.58 – – 
d 0.34–0.38 0.36–0.43 0.21–0.23 0.26 – – – – 0.31–0.36 0.32–0.36 0.29–0.33 0.28–0.37 – – 
TL 0.95–1.06 0.97–1.06 0.52–0.58 0.56 – – – – 0.59–0.68 0.54–0.60 0.65–0.69 0.65–0.69 – – 
LP 0.62–0.70 1.57–1.61 0.46–0.49 1.47 – – – – 0.23–0.25 0.39–0.40 0.21–0.26 0.32–0.35 – – 
PL 0.48–0.54 – 0.33–0.37 – – – – – 0.23–0.24 – 0.17–0.18 – 0.15 – 
DL 0.31–0.34 – 0.31–0.32 – – – – – 0.18–0.19 – 0.16–0.17 – – – 
RL – 0.29–0.33 – 0.22 – – – – – 0.13–0.16 – 0.12–0.14 – – 
SL – 1.16–1.18 – 0.89 – – – – – 0.20–0.26 – 0.18–0.22 – – 
AL/HW 2.80–2.90 2.66–2.80 1.93–2.18 2.01 – – – – 1.58–1.84 1.36–1.97 1.83–1.96 1.66–1.85 – – 
F1/AL 0.04–0.04 0.04–0.04 0.04–0.05 0.05 – – – – 0.05–0.06 0.05–0.07 0.04–0.05 0.04–0.05 – – 
WL/WW 2.38–2.53 2.45–2.70 2.37–2.55 2.44 – – – – 2.64–2.87 2.65–2.98 2.45–2.61 2.47–2.55 – – 
WL/HW 3.51–3.72 3.71–3.75 4.09–4.36 4.55 – – – – 4.73–4.92 5.08–5.44 4.20–4.47 4.40–4.68 – – 
a/b 1.71–1.80 1.64–1.91 1.32–1.62 1.38 – – – – 1.31–1.37 1.30–1.46 1.25–1.59 1.17–1.48 – – 
c/d 2.19–2.32 1.98–2.31 2.99–3.38 3.07 – – – – 1.32–1.57 1.48–1.71 1.52–1.78 1.48–2.05 – – 
TL/HW 0.88–0.95 0.82–0.89 0.79–0.87 0.81 – – – – 0.87–0.97 0.85–0.89 1.00–1.06 0.97–1.02 – – 
LP/HW 0.58–0.62 1.30–1.35 0.68–0.74 2.14 – – – – 0.33–0.37 0.56–0.65 0.33–0.40 0.47–0.53 – – 
PL/HW 0.41–0.49 – 0.49–0.54 – – – – – 0.34–0.35 – 0.27–0.28 – – – 
DL/HW 0.29–0.31 – 0.46–0.48 – – – – – 0.27–0.28 – 0.24–0.26 – – – 
RL/LP – 0.18–0.21 – 0.15 – – – – – 0.34–0.42 – 0.34–0.43 – – 
SL/LP – 0.72–0.75 – 0.61 – – – – – 0.53–0.66 – 0.54–0.62 – – 
Immature n=3  n=1  n=0  n=0  n=0  n=0  n=0  
BL 2.51–2.72  2.25  –  –  –  –  –  
BW 1.65–1.82  1.42  –  –  –  –  –  
AL 1.59–1.65  0.99  –  –  –  –  –  
FL 0.92–1.07  0.73  –  –  –  –  –  
TL 0.62–0.64  0.41  –  –  –  –  –  
CL 0.59–0.66  0.52  –  –  –  –  –  
CW 1.07–1.17  0.79  –  –  –  –  –  
RW –  –  –  –  –  –  –  
BL/BW 1.44–1.52  1.58  –  –  –  –  –  
AL/FL 1.55–1.73  1.37  –  –  –  –  –  
CW/CL 1.75–1.95  1.52  –  –  –  –  –  
CW/RW –  –  –  –  –  –  –  
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Character Bactericera koreostriola Bactericera miyatakei Bactericera myohyangi Bactericera nobilis Bactericera taeguensis Bactericera yamagishii Eotrioza ussuriensis 
Adult ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=0) ♂ (n=2) ♀ (n=2) ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) 
HW – – – – 0.59–0.63 0.61–0.63 – – 0.44–0.47 – 0.57–0.59 0.58–0.60 0.75 0.76 
VW – – – – 0.37–0.39 0.38–0.39 – – – – 0.33–0.34 0.34–0.35 0.38 0.41 
VL – – – – 0.16–0.19 0.18–0.20 – – – – 0.19–0.20 0.17–0.20 0.27 0.30 
GL – – – – 0.20–0.21 0.16–0.21 – – – – 0.13–0.18 0.15–0.19 0.26 0.29 
F1 – – – – 0.06–0.07 0.06–0.06 – – – – 0.05–0.06 0.05–0.06 0.09 0.09 
AL – – – – 1.25–1.29 1.17–1.18 – – 0.80–0.85 – 0.89–0.98 0.86–0.92 1.83 1.84 
WL 2.8–3.0 2.9–3.1 2.4–2.5 2.6 3.15–3.16 3.27–3.48 – – 1.85–2.25 – 2.70–2.77 2.96–3.04 3.62 3.76 
WW – – – – 1.07–1.08 1.24–1.34 – 3.4 0.80–0.90 – 0.92–1.02 1.02–1.16 1.53 1.63 
PT – – – – – – – – – – – – – – 
Rs – – – – 1.53–1.56 1.64–1.78 – – – – 1.44–1.49 1.59–1.75 1.78 1.80 
RC – – – – 0.92–0.94 1.06–1.13 – – – – 0.81–0.87 0.93–1.02 1.16 1.25 
a – – – – 0.64–0.72 0.75–0.76 – – – – 0.49–0.53 0.62–0.63 0.60 0.57 
b – – – – 0.45–0.49 0.48–0.52 – – – – 0.34–0.42 0.33–0.47 0.52 0.55 
c – – – – 0.52–0.52 0.47–0.60 – – – – 0.38–0.42 0.41–0.47 0.64 0.69 
d – – – – 0.26–0.29 0.36–0.40 – – – – 0.23–0.25 0.28–0.33 0.20 0.26 
TL – – – – 0.56–0.58 0.54–0.58 – – – – 0.48–0.51 0.49–0.51 0.96 0.96 
LP – – – – 0.24–0.25 0.37–0.42 – – – – 0.18–0.21 0.34–0.37 0.38 0.61 
PL – – – – 0.24–0.25 – – – – – 0.19–0.19 – 0.28 – 
DL – – – – 0.17–0.17 – – – – – 0.13–0.14 – 0.29 – 
RL – – – – – 0.13–0.14 – – – – – 0.13–0.14 – 0.21 
SL – – – – – 0.23–0.29 – – – – – 0.18–0.19 – 0.38 
AL/HW – – – – 1.98–2.17 1.88–1.92 – – – – 1.56–1.67 1.43–1.52 2.45 2.42 
F1/AL – – – – 0.05–0.06 0.05–0.05 – – – – 0.05–0.06 0.05–0.06 0.05 0.05 
WL/WW – – – – 2.92–2.96 2.59–2.63 – – – – 2.65–2.93 2.58–2.92 2.37 2.31 
WL/HW – – – – 4.99–5.31 5.38–5.53 – – – – 4.59–4.87 4.92–5.19 4.84 4.94 
a/b – – – – 1.42–1.45 1.46–1.61 – – – – 1.19–1.53 1.35–1.88 1.16 1.05 
c/d – – – – 1.77–1.97 1.18–1.69 – – – – 1.59–1.79 1.41–1.70 3.15 2.60 
TL/HW – – – – 0.89–0.99 0.88–0.91 – – – – 0.81–0.90 0.81–0.84 1.29 1.26 
LP/HW – – – – 0.38–0.42 0.61–0.67 – – – – 0.32–0.37 0.56–0.61 0.51 0.80 
PL/HW – – – – 0.38–0.42 – – – – – 0.32–0.34 – 0.37 – 
DL/HW – – – – 0.27–0.29 – – – – – 0.22–0.24 – 0.39 – 
RL/LP – – – – – 0.34–0.35 – – – – – 0.37–0.40 – 0.34 
SL/LP – – – – – 0.63–0.68 – – – – – 0.49–0.55 – 0.62 
Immature n=0  n=0  n=0  n=0  n=0  n=1  n=0  
BL –  –  –  –  –  2.27  –  
BW –  –  –  –  –  1.63  –  
AL –  –  –  –  –  0.27  –  
FL –  –  –  –  –  1.34  –  
TL –  –  –  –  –  0.32  –  
CL –  –  –  –  –  0.89  –  
CW –  –  –  –  –  1.20  –  
RW –  –  –  –  –  0.21  –  
BL/BW –  –  –  –  –  1.39  –  
AL/FL –  –  –  –  –  0.20  –  
CW/CL –  –  –  –  –  1.36  –  
CW/RW –  –  –  –  –  5.70  –  
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Character Epitrioza mizuhonica Epitrioza yasumatsui Heterotrioza chenopodii Trichochermes grandis Trioza abdominalis Trioza breviata Trioza chilgia 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) ♂ (n=3) ♀ (n=3) ♂ (n=1) ♀ (n=1) ♂ (n=0) ♀ (n=0) ♂ (n=0) ♀ (n=1) ♂ (n=3) ♀ (n=3) 
HW 0.77–0.86 0.90–0.92 0.85 0.93 0.42–0.44 0.44–0.46 0.67 0.66 – – – 0.63 0.41–0.43 0.44–0.47 
VW 0.47–0.54 0.55–0.57 0.52 0.57 0.25–0.25 0.26–0.27 0.38 0.36 – – – 0.38 0.23–0.23 0.24–0.26 
VL 0.31–0.32 0.34–0.35 0.33 0.32 0.14–0.17 0.15–0.17 0.21 0.20 – – – 0.14 0.15–0.17 0.16–0.18 
GL 0.19–0.23 0.24–0.24 0.24 0.24 0.11–0.12 0.13–0.15 0.19 0.19 – – – 0.10 0.04–0.06 0.08–0.10 
F1 0.05–0.06 0.06–0.08 0.06 0.06 0.04–0.05 0.04–0.05 0.05 0.05 – – – 0.06 0.02–0.03 0.03–0.03 
AL 0.90–0.98 0.94–1.04 1.08 1.01 0.80–0.82 0.80–0.82 0.95 0.85 – – – 1.39 0.53–0.57 0.51–0.55 
WL 4.05–4.51 4.73–4.82 4.48 4.78 2.06–2.11 2.17–2.44 3.81 3.86 2.70–2.90 3.00–3.10 – 3.28 2.03–2.07 2.26–2.43 
WW 1.52–1.70 1.76–1.76 1.63 1.77 0.76–0.77 0.81–0.89 1.36 1.34 – – – 1.40 0.66–0.71 0.77–0.82 
PT – – – – – – – – – – – – – – 
Rs 2.73–2.90 3.08–3.08 2.93 3.01 0.93–0.94 0.93–1.03 2.40 2.43 – – – 1.75 0.71–0.77 0.75–0.84 
RC 1.49–1.58 1.69–1.70 1.58 1.69 0.66–0.68 0.71–0.75 1.01 1.02 – – – 1.18 0.60–0.66 0.71–0.77 
a 1.68–2.03 2.09–2.16 2.01 2.18 0.41–0.44 0.43–0.46 0.59 0.50 – – – 0.69 0.26–0.31 0.30–0.37 
b 0.66–0.78 0.80–0.80 0.74 0.80 0.32–0.34 0.34–0.36 0.44 0.43 – – – 0.50 0.24–0.28 0.27–0.32 
c 0.66–0.69 0.71–0.74 0.65 0.71 0.38–0.43 0.42–0.47 0.67 0.72 – – – 0.57 0.36–0.37 0.41–0.45 
d 0.70–0.93 0.89–0.89 0.88 0.87 0.22–0.26 0.26–0.31 0.38 0.34 – – – 0.40 0.17–0.19 0.20–0.24 
TL 0.61–0.71 0.67–0.73 0.75 0.74 0.47–0.48 0.47–0.50 0.76 0.74 – – – 0.78 0.46–0.49 0.46–0.50 
LP 0.39–0.43 0.78–0.86 0.41 0.81 0.21–0.23 0.40–0.41 0.42 0.74 – – – 0.78 0.17–0.19 0.28–0.32 
PL 0.31–0.33 – 0.31 – 0.17–0.17 – 0.39 – – – – – 0.12–0.14 – 
DL 0.28–0.29 – 0.28 – 0.18–0.19 – 0.40 – – – – – 0.14–0.15 – 
RL – 0.27–0.29 – 0.31 – 0.11–0.15 – 0.22 – – – 0.24 – 0.12–0.13 
SL – 0.62–0.64 – 0.49 – 0.35–0.37 – 0.69 – – – 0.58 – 0.33–0.38 
AL/HW 1.14–1.17 1.05–1.15 1.27 1.09 1.88–1.91 1.76–1.87 1.41 1.28 – – – 2.19 1.28–1.33 1.13–1.21 
F1/AL 0.05–0.06 0.06–0.08 0.05 0.06 0.05–0.06 0.05–0.06 0.06 0.06 – – – 0.04 0.04–0.05 0.05–0.07 
WL/WW 2.65–2.71 2.69–2.74 2.75 2.70 2.72–2.75 2.69–2.75 2.81 2.88 – – – 2.34 2.91–3.14 2.93–3.12 
WL/HW 5.23–5.28 5.16–5.37 5.24 5.16 4.81–4.98 4.85–5.33 5.66 5.82 – – – 5.17 4.77–5.02 5.10–5.34 
a/b 2.54–2.59 2.62–2.71 2.70 2.71 1.23–1.31 1.24–1.28 1.33 1.17 – – – 1.38 1.11–1.15 1.08–1.15 
c/d 0.74–0.94 0.80–0.83 0.74 0.82 1.56–1.73 1.51–1.73 1.74 2.13 – – – 1.43 1.97–2.16 1.76–2.27 
TL/HW 0.79–0.87 0.73–0.81 0.88 0.79 1.10–1.13 1.06–1.10 1.13 1.12 – – – 1.24 1.11–1.16 1.02–1.10 
LP/HW 0.50–0.50 0.86–0.95 0.48 0.87 0.48–0.54 0.87–0.91 0.62 1.12 – – – 1.23 0.40–0.45 0.63–0.67 
PL/HW 0.36–0.41 – 0.36 – 0.39–0.40 – 0.58 – – – – – 0.30–0.32 – 
DL/HW 0.34–0.37 – 0.33 – 0.42–0.44 – 0.59 – – – – – 0.33–0.37 – 
RL/LP – 0.34–0.35 – 0.39 – 0.26–0.38 – 0.30 – – – 0.31 – 0.40–0.43 
SL/LP – 0.75–0.80 – 0.60 – 0.87–0.92 – 0.93 – – – 0.74 – 1.20–1.25 
Immature n=0  n=0  n=0  n=0  n=0  n=0  n=0  
BL –  –  –  –  –  –  –  
BW –  –  –  –  –  –  –  
AL –  –  –  –  –  –  –  
FL –  –  –  –  –  –  –  
TL –  –  –  –  –  –  –  
CL –  –  –  –  –  –  –  
CW –  –  –  –  –  –  –  
RW –  –  –  –  –  –  –  
BL/BW –  –  –  –  –  –  –  
AL/FL –  –  –  –  –  –  –  
CW/CL –  –  –  –  –  –  –  
CW/RW –  –  –  –  –  –  –  



Appendix 4. Measurements and ratios. Measurements are given in millimeters.  
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Character Trioza cinnamomi Trioza machilicola Trioza mayicola Trioza nigra Trioza quercicola Trioza rhamnisuga Trioza stackelbergi 
Adult ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) ♂ (n=3) ♀ (n=3) ♂ (n=3) ♀ (n=3) ♂ (n=0) ♀ (n=0) ♂ (n=4) ♀ (n=4) 
HW 0.67–0.70 0.72–0.74 0.43–0.45 0.45–0.46 – – 0.52–0.55 0.53–0.56 0.51–0.61 0.54–0.58 – – 0.68–0.70 0.68–0.69 
VW 0.38–0.38 0.40–0.42 0.25–0.25 0.24–0.25 – – 0.30–0.32 0.32–0.34 0.28–0.34 0.31–0.33 – – 0.38–0.39 0.38–0.38 
VL 0.16–0.17 0.18–0.18 0.12–0.12 0.13–0.14 – – 0.16–0.19 0.16–0.17 0.14–0.21 0.17–0.22 – – 0.23–0.23 0.21–0.24 
GL 0.19–0.20 0.22–0.23 0.09–0.10 0.09–0.10 – – 0.17–0.22 0.21–0.21 0.18–0.20 0.17–0.18 – – 0.21–0.24 0.19–0.24 
F1 0.05–0.05 0.05–0.05 0.03–0.04 0.03–0.03 – – 0.04–0.05 0.05–0.05 0.04–0.05 0.04–0.05 – – 0.06–0.08 0.06–0.07 
AL 1.06–1.07 1.07–1.14 0.66–0.66 0.59–0.61 – – 0.91–1.06 0.95–1.03 0.91–0.98 0.78–0.85 – – 1.20–1.35 1.15–1.30 
WL 3.31–3.38 3.71–3.80 1.76–2.02 2.05–2.18 – 3.47 3.05–3.44 3.32–3.49 2.80–3.16 3.13–3.34 – – 4.00–4.41 4.26–4.44 
WW 1.11–1.19 1.31–1.35 0.61–0.72 0.72–0.80 – – 1.13–1.28 1.22–1.40 1.01–1.20 1.18–1.24 – – 1.39–1.58 1.53–1.76 
PT – – – – – – – – – – – – – – 
Rs 1.31–1.38 1.48–1.53 0.62–0.75 0.79–0.83 – – 1.72–1.99 1.91–2.10 1.08–1.33 1.23–1.32 – – 1.59–1.83 1.72–1.87 
RC 1.01–1.08 1.22–1.24 0.56–0.62 0.63–0.74 – – 0.97–1.13 1.04–1.18 0.94–1.10 1.10–1.16 – – 1.31–1.45 1.43–1.48 
a 0.75–0.95 0.98–0.98 0.33–0.40 0.40–0.42 – – 0.57–0.63 0.55–0.61 0.42–0.48 0.47–0.51 – – 1.09–1.14 1.10–1.15 
b 0.44–0.48 0.54–0.57 0.29–0.33 0.29–0.36 – – 0.43–0.47 0.43–0.51 0.38–0.43 0.44–0.46 – – 0.63–0.71 0.66–0.76 
c 0.59–0.62 0.70–0.78 0.32–0.35 0.37–0.39 – – 0.58–0.66 0.67–0.73 0.50–0.56 0.58–0.63 – – 0.76–0.80 0.81–0.86 
d 0.29–0.34 0.33–0.35 0.16–0.20 0.19–0.20 – – 0.25–0.38 0.33–0.38 0.30–0.33 0.32–0.33 – – 0.27–0.36 0.31–0.33 
TL 0.73–0.76 0.75–0.77 0.36–0.38 0.37–0.39 – – 0.58–0.62 0.59–0.63 0.50–0.62 0.55–0.57 – – 0.78–0.86 0.78–0.82 
LP 0.29–0.31 0.51–0.55 0.14–0.16 0.23–0.31 – – 0.26–0.28 0.52–0.55 0.24–0.26 0.50–0.58 – – 0.36–0.41 0.73–0.78 
PL 0.22–0.24 – 0.11–0.12 – – – 0.21–0.23 – 0.17–0.22 – – – 0.33–0.36 – 
DL 0.17–0.20 – 0.15–0.16 – – – 0.19–0.20 – 0.18–0.20 – – – 0.30–0.32 – 
RL – 0.13–0.14 – 0.07–0.12 – – – 0.14–0.18 – 0.16–0.18 – – – 0.19–0.21 
SL – 0.39–0.41 – 0.17–0.23 – – – 0.40–0.42 – 0.57–0.62 – – – 0.56–0.63 
AL/HW 1.53–1.59 1.48–1.56 1.46–1.53 1.32–1.34 – – 1.67–1.91 1.69–1.83 1.49–1.84 1.38–1.57 – – 1.76–1.92 1.69–1.94 
F1/AL 0.04–0.05 0.04–0.04 0.05–0.06 0.05–0.06 – – 0.04–0.05 0.05–0.05 0.05–0.05 0.05–0.06 – – 0.05–0.06 0.05–0.06 
WL/WW 2.77–2.98 2.76–2.88 2.68–2.88 2.73–2.87 – – 2.61–2.69 2.49–2.77 2.64–2.83 2.60–2.74 – – 2.70–2.88 2.45–2.80 
WL/HW 4.85–4.92 5.03–5.23 4.10–4.49 4.56–4.79 – – 5.83–6.22 6.16–6.24 5.16–5.59 5.41–5.95 – – 5.80–6.26 6.22–6.52 
a/b 1.70–1.97 1.73–1.81 1.13–1.29 1.17–1.36 – – 1.31–1.33 1.21–1.27 1.06–1.19 1.07–1.11 – – 1.57–1.76 1.50–1.74 
c/d 1.74–2.08 2.00–2.28 1.65–2.05 1.93–2.08 – – 1.55–2.40 1.91–2.04 1.66–1.86 1.74–1.95 – – 2.16–2.88 2.52–2.82 
TL/HW 1.04–1.13 1.02–1.06 0.81–0.89 0.82–0.86 – – 1.09–1.12 1.04–1.12 0.98–1.01 0.97–1.01 – – 1.13–1.22 1.15–1.21 
LP/HW 0.44–0.46 0.70–0.76 0.33–0.35 0.52–0.69 – – 0.49–0.51 0.95–0.98 0.43–0.47 0.92–1.00 – – 0.53–0.60 1.07–1.12 
PL/HW 0.32–0.36 – 0.25–0.28 – – – 0.41–0.42 – 0.34–0.36 – – – 0.48–0.52 – 
DL/HW 0.25–0.29 – 0.34–0.35 – – – 0.35–0.37 – 0.33–0.34 – – – 0.43–0.47 – 
RL/LP – 0.24–0.28 – 0.25–0.42 – – – 0.25–0.34 – 0.29–0.31 – – – 0.25–0.29 
SL/LP – 0.75–0.78 – 0.66–0.74 – – – 0.73–0.80 – 0.98–1.25 – – – 0.76–0.87 
Immature n=3  n=3  n=0  n=3  n=0  n=0  n=0  
BL 1.79–2.03  1.14–1.20  –  1.64–1.73  –  –  –  
BW 1.38–1.51  0.96–0.98  –  1.01–1.05  –  –  –  
AL 0.30–0.34  0.23–0.24  –  0.36–0.38  –  –  –  
FL 0.99–1.11  0.66–0.70  –  0.88–0.90  –  –  –  
TL 0.31–0.37  0.19–0.22  –  0.29–0.31  –  –  –  
CL 0.65–0.73  0.36–0.40  –  0.61–0.64  –  –  –  
CW 1.10–1.17  0.70–0.72  –  0.77–0.80  –  –  –  
RW 0.26–0.29  0.16–0.16  –  0.21–0.24  –  –  –  
BL/BW 1.29–1.35  1.16–1.24  –  1.62–1.65  –  –  –  
AL/FL 0.30–0.31  0.34–0.36  –  0.40–0.43  –  –  –  
CW/CL 1.61–1.72  1.81–1.96  –  1.20–1.30  –  –  –  
CW/RW 4.08–4.24  4.39–4.47  –  3.21–3.74  –  –  –  



Appendix 5. Best ML and Bayesian trees. (A) the bootstrap pseudoreplicates (BS); (B) the ultrafast bootstrap pseudoreplicates 
(UFBoots); (C) the Shimodaira-Hasegawa approximate likelihood ratio test (SH-aLRT); (D) a majority-rule 50% consensus Bayesian 
inference (BI) tree. 
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한국 나무이(노린재목: 나무이상과)의 계통분류 및 계통관계 고찰  

 

서울대학교 대학원 

농생명공학부 곤충학 전공 

조건호 

 

국문초록 

 

본 연구는 한국 나무이의 전반적인 재조명을 목적으로, 이들의 계통분류를 위해 i) 

최근의 광범위한 야외 채집 및 국내외 박물관 표본 검토를 통한 생물다양성 확인, ii) 

정확한 종 동정을 위한 효율적이고 빠른 컴퓨터 분석 방법 반영, iii) 진화 및 응용 

연구의 새로운 통찰을 위한 최신의 분자 계통분류학적 방법론을 적용하고자 하였다. 

본 학위 논문은 한국 나무이 연구의 진보를 위해 계통분류와 연관된 모든 

분야를 다루었으며 주목적으로 i) 한반도에 서식하는 나무이상과의 분류학적 재검토, 

ii) DNA 바코드를 통한 표형적 가소성과 오동정으로 인한 분류학적 혼란 및 계절적 

이형성 종들의 확증, iii) 나무이상과 내부 상위 분류군들 사이의 계통 관계 이해를 

위한 분자 계통분석 및 최근의 2012년 형태 분류체계 가설 및 2018년 계통유전체 

분석과의 비교 논의가 있다. 

상세하고 종합적인 조사를 통해, 한반도에서 나무이상과는 총 7과 29속 

112종이 서식함을 확인하였다. 분류학적 연구에서 1신속, 6신종, 1 미기록 과, 3 
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미기록 아과, 7 미기록 속, 30 미기록 종, 8 오동정 종 수정, 1 동종이명 속, 22 

동종이명 종, 3 종의 stat. rev.를 새로 보고하였다. 한국 나무이의 과, 속, 종의 

분류검색표, 진단형질, 기재문, 도판, 기주식물 및 분포와 같은 생물학적 정보를 

제공하였다. 

총 4 개의 미토콘드리아 유전자 부위 (COI 658 bp, COI 403 bp, COI-

tRNAleu-COII, 16S rDNA)를 이용한 배나무이의 DNA 바코드를 통해 계절적 

이형성 및 과거의 오동정 종들을 수정 및 확증하였다. 유럽산 배나무이는 

동아시아에 존재하지 않았다. 모든 종과 유전자 부위에서 동정 효율성은 아주 

높았으며 상당한 수준의 바코드 갭을 확인하였다. 분석 결과, Cacopsylla 속 내의 

아속 분류에 대한 계통적인 명확한 근거를 찾을 수 없었으며 따라서 과거의 

동종이명 처리는 지지되었다. 

나무이는 전세계에서 심각한 일부 해중 종들로 유명하지만 그들의 계통관계에 

대한 이해는 최근까지 아주 미약하였다. 본 연구에서 나무이상과 내부의 상위 

분류체계 및 계통 관계를 여러 유전자 염기서열과 계통학적인 분석방법을 이용하여 

재구축하였다. 최근의 형태 분류체계 가설 및 계통유전체 분석과 전체적으로 

부합하는 결론을 얻었으나 일부 분류군은 상충하였다. 결과를 바탕으로 나무이의 

초기 분화 및 진화에 대한 추론 및 가설을 제시하였다. 

 

주요어: 나무이상과, 나무이, 한국, 계통분류, DNA 바코드, 계통학, 진화 
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